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Adapted and extended from Doi K, 2009, JCI !




EC4! (+! .! <E:n! .82%(+&M! .%5! (+! .! /29>2%$%&! 23! "*.9F%$8.&()$! =./&$*(.M! K#(/#! $1(/(&+! .%!
(%31.99.&2*,! *$+>2%+$D! 6&! (+! *$8.*5$5! .+! .%! $%52&2d(%M! .%5! &#208#&! &2! =$! (%)21)$5! (%! &#$!
>.&#28$%$+(+!23!+$>+(+D!6%G$/&(2%!23!EC4!9(9(/+!9.%,!$.*1,!3$.&0*$+!23!46:4!+0/#!.+!(%/*$.+$5!
1$)$1+! 23! >*2F(%31.99.&2*,! /,&2J(%$+U! &,>(/.11,! <e-! .%5! 6EFZD! 6&! (+! .! +&$*(1$! 925$1M! (D$D! (&!
(%50/$+! +$>+(+F1(J$! +,9>&29+! K(&#20&! &#$! ./&0.1! >*$+$%/$! 23! =./&$*(.! (%! &#$! =1225! +&*$.9!
a=./&$*$9(.VD! EC4! (%50/$+! .1+2! *$%.1! (%G0*,M! 5$/*$.+$5! 8129$*01.*! 3(1&*.&(2%! *.&$M! $1$).&$5!
=1225! 0*$.! %(&*28$%! .%5! (%/*$.+$5! %$0&*2>#(1! (%3(1&*.&(2%! (%! &#$! J(5%$,+DjnoMjnY! EC4! #.+! &#$!
.5).%&.8$!&#.&!(&!./&().&$+!/$*&.(%!>.&#K.,+M!+(9>1(3,(%8!&#$!/29>1$d!(9.8$!23!+$>+(+M!=0&!%2&!
&2! &#$! +.9$! $d&$%&! .+! <e-D! <#$! 52+$! /.%! =$! .5G0+&$5! 2*! &(&*.&$5M! K#(/#! .112K+! +&05,(%8!
+,+&$9(/!.%5!*$%.1!*$+>2%+$+!50*(%8!&#$! (%(&(.1!>#.+$+!23!+$>+(+!.+! 12K!52+$+!23!EC4! 1$.5!&2!
5$/*$.+$5!8129$*01.*!>$*30+(2%!=0&!%2!+,+&$9(/!#,>2&$%+(2%D!70&!(&+!&2d(/(&,!/.%!5$>$%5!2%!
K#(/#!=./&$*(.1!+>$/($+!(&!(+!5$*()$5!3*29!.+!K$11!.+!K#(/#!90*(%$!=./J8*20%5!(+!0+$5!(%!&#$!








/$/09! .%5! &#$! +(R$! 23! %$$51$! >0%/&0*$M! .! ).*,(%8! 5$8*$$! 23! +$)$*(&,! /.%! =$! ./#($)$5DjrZMjrj!
I.*(20+!=./&$*(.1! +>$/($+! .*$! 320%5! (%! &#$!=1225! +&*$.9!.%5! &#$! (%50/$5! /,&2J(%$!>*23(1$! (+!
+(9(1.*! &2! &#.&! (%!#09.%!+$>+(+D!<#$!>*28*$++(2%!23!46:4!.%5!901&(>1$!2*8.%! 3.(10*$!.*$!.1+2!
Page 53 of 237 
/29>.*.=1$! .%5! .%&(F<e-! &*$.&9$%&! 3.(1+! &2! .9$1(2*.&$! &#$! 5(+$.+$! (%! ;ECF.%(9.1+! .+!K$11M!
.%2&#$*! *$+$9=1.%/$! &2! &#$! #09.%! 5(+$.+$jrpD! P%2&#$*! +(9(1.*(&,! /29>*(+$+! &#$! &K2F+&.8$!
(990%2128,!23!+$>+(+D!P&!3(*+&!.!>*2F(%31.99.&2*,!>#.+$!(+!2=+$*)$5M!K#(/#!(+!32112K$5!=,!.!
/29>$%+.&2*,! .%&(F(%31.99.&2*,! >#.+$U! ;EC! (+! .++2/(.&$5! K(&#! (%/*$.+$5! .>2>&2+(+! 23!
1,9>#2/,&$+! 9(9(/J(%8! &#$! (990%2+0>>*$++()$! >#.+$! 23! #09.%! +$>+(+D! P1&#208#! (&! (+! .!
K(5$1,! 0+$5! 925$1M! &#$! &$/#%(?0$! /.%! =$! >$*32*9$5! (%! ).*(20+! K.,+! .%5! &#0+! #.9>$*+!
+&.%5.*5(R.&(2%! .%5! 1$.5+! &2! 1.=F5$>$%5$%&! ;EC! >*2/$50*$+D! <#$! +$)$*(&,! 23! ;EC!9.,! &#0+!
+(9>1,! 5$>$%5!2%! &#$! #.==(&+! 23! &#$! *$+$.*/#! 8*20>DjrZ! 6%! .//2*5.%/$M! &#$! 32112KF0>!23! &#$!







=$!.!925$1! 32*!.%!.=+/$++! (%! &#$!.=529$%! 1$.5(%8!&2! 12K$*! 1$.J.8$!23!/299$%+.1! 312*.!.%5!
/2%/29(&.%&!/,&2J(%$+D!72&#!925$1+!.*$!*$8.*5$5!.+!/29>1$9$%&.*,Djrn&
HOZODOH&,$+;%0*/`5%4%5-#$*"(&*(K#59&
L#$%! =1225! /(*/01.&(2%! (+! #.9>$*$5M! %0&*($%&+! .%5! 2d,8$%! .*$! %2&! >*2)(5$5! &2! &#$! /$11+M!
/.0+(%8!(+/#$9(.!(%!&(++0$+!.%5!2*8.%+D!:$>$*30+(2%!(%G0*,!*$+01&+!3*29!*$+&2*.&(2%!23!=1225!
312KM! K#(/#! 1$.5+! &2! (%31.99.&(2%! .%5! 2d(5.&()$! 5.9.8$! (%+&$.5! 23! *$+&2*.&(2%! 23! %2*9.1!
30%/&(2%D!4$)$*.1!&,>$+!23!(+/#$9(.!925$1+!.*$!>*$+$%&!.%5!+29$!*$>*$+$%&!).10.=1$!&221+!(%!
$d>$*(9$%&.1!+&*2J$!*$+$.*/#D!P!)$*,!K$11!J%2K%!32*9!23!(+/#$9(.l*$>$*30+(2%!925$1!(%!9(/$!
(+! /.11$5! ./0&$! J(5%$,! (+/#$9(.! aPi6VM! K#(/#! /.%! =$! *$>*250/$5! (%! &#$! J(5%$,!
(+/#$9(.l*$>$*30+(2%!925$1! =,! *$%.1! /1.9>(%8D! g2K$)$*M! &#$!925$1! (+! 1$++! +&.=1$M! ,($15(%8!
).*(.=1$!*$+01&+jrqMjrm!
Page 54 of 237 
HOZODOa&,(-#$*"(&"5&*($)*../)*"(&"-&%_"8%("#$&L/+)%5*/&
4$>+(+!52$+!%2&!%$/$++.*(1,!*$+01&! 3*29!>21,9(/*2=(.1! (%3$/&(2%U!.!+(%81$!>.&#28$%!/.%!/.0+$!
&#$! $d.88$*.&$5! (990%$! *$+>2%+$! .+! K$11D! '+(%8! (%30+(2%! 2*! (%+&(11.&(2%! 925$1+M! 2%$! /.%!
(%&*250/$!.!+(%81$!>.&#28$%!(%!.!/2%&*211$5!9.%%$*M!K#(/#!.55+!0>!&2!&#$!*$>*250/(=(1(&,D!<#(+!
(+!$+>$/(.11,!0+$301!&2!9(9(/!%2+2/29(.1!(%3$/&(2%+!+0/#!.+!>%$092%(.D!6%!.55(&(2%M!&#$!*$+01&+!
8.(%$5! 3*29! &#$+$! $d>$*(9$%&+! .*$! >.&#28$%F+>$/(3(/! &#.&! .112K+! &#$! 5$)$12>9$%&! 23!
+>$/(.1(R$5!&*$.&9$%&+D!
NJ8JI+A03*+06+!"#A8+<&'+%#"BA8+5&+.>0)E+.,&'20@*.+
EC4! (%50/$+! <e-! .%5! 6-eu! 50*(%8! &#$! /,&2J(%$! +&2*9D! <#$*$! #.)$! =$$%!9.%,! +&05($+! &#.&!
*$)$.1!&#$!>*2F(%31.99.&2*,!*21$!23!=2&#!/,&2J(%$+!(%!EC4F(%50/$5!1$&#.1(&,M!5$+/*(=$5!$.*1($*!
(%! &#(+!/#.>&$*D! 6-eu!>*250/$5!=,!EC4F+&(901.&$5!9./*2>#.8$+! (+! &#208#&! &2!+,%$*8(+&(/.11,!
.089$%&! &#$! $d>*$++(2%! 23! (eQ4! .%5! &#$! >*250/&(2%! 23! eQU! &#(+! K.+! %2&! .33$/&$5! =,!
9./*2>#.8$F5$*()$5! <e-Djro! -0*&#$*92*$M! EC4F./&().&$5! 92%2/,&$+! *$+>2%5! &2! 6-eu! =,!
$%#.%/(%8!&#$!&*.%+/*(>&+!23!<e-!.%5!6EFZu!(%5(/.&(%8!.!>*2F(%31.99.&2*,!*21$!32*!&,>$!6!6-e!
+(8%.1(%8! (%! EC4DjrY! P+! 5$+/*(=$5! .=2)$M! &#$! 6-eul6-eP:Z! (%&$*./&(2%! (+! &#$! 5$&$*9(%(%8!
3./&2*!32*!+0*)().1!(%!EC4M!=0&!&#$!$33$/&+!2%!<e-!+(8%.1(%8M!.%2&#$*!(9>2*&.%&!9$5(.&2*!23!EC4!
&2d(/(&,! .*$! %2&! J%2K%DZr[MZq[Mjq[! 6%! &#$! >*$)(20+! +$/&(2%+M! .*809$%&+! 32*! =2&#! +(8%.1(%8!
>.&#K.,+!K$*$!8()$%!&2!$%32*/$!&#$(*!*21$+!(%!+#2/J!+,%5*29$+M!*.(+(%8!&#$!?0$+&(2%!K#$&#$*!
&#$+$!>.&#K.,+!(%&$*./&!K(&#!$./#!2&#$*D!<*$.&9$%&!K(&#!&,>$!6!6-e+!32*!W4!2*!g;I!)(*0+!#.+!
=$$%! .++2/(.&$5! K(&#! (%/*$.+$5! <e-:Z! 1$)$1+M! (%310$%/(%8! &#$! 2)$*.11! $33$/&! 23! <e-!




Page 55 of 237 
0Y+(!324'&&3<%($'=%#=%=(
NJKJ8+O*&*2<3+<.-*)1.+
P0&2(990%$! 5(+$.+$+! *$>*$+$%&! .! /1.++! 23! /#*2%(/! 5(+$.+$+! (%)21)(%8! $d.88$*.&$5! (990%$!
*$+>2%+$+! /.0+$5! =,! /,&2J(%$! 5,+*$801.&(2%D! <#(+! 1$.5+! &2! ./0&$! 23! /#*2%(/! (%31.99.&(2%M!
*$+01&(%8! (%! 5(+.=(1(&,D! 6&! (+! $+&(9.&$5! &#.&! K2*15K(5$! o! \! 23! &#$! >2>01.&(2%! +033$*+! 3*29!
.0&2(990%$!5(+$.+$+U!(%!L$+&$*%!/20%&*($+!&#$!(%/(5$%/$!(+!rFm!\D!W2*$!&#.%!mr\!23!>.&($%&+!
.*$!K29$%M!+088$+&(%8!.!+&*2%8! 1(%J!=$&K$$%!#2*92%$+M!5(>12(5,!23! &#$!O!/#*292+29$!.%5!
&#$! (990%$! +,+&$9! .1&#208#! &#$! $d./&! 9$/#.%(+9! #.+! %2&! ,$&! =$$%! $10/(5.&$5Djqowjm[!
P0&2(990%$!5(+$.+$+!/.%!>*$+$%&!(%!5(33$*$%&!32*9+!.%5!(%/105$!.!).*($&,!23!(11%$++$+M!+0/#!.+!
;*2#%c+!5(+$.+$!a;@VM!01/$*.&()$!/21(&(+!a';VM!>+2*(.+(+M!*#$09.&2(5!.*&#*(&(+!a:PV!.%5!901&(>1$!
+/1$*2+(+! aW4V!.+! +#2K%! (%!-(80*$!ZZD!e2%$!23! &#$+$!#.)$!.! /1$.*!$&(2128,M!=0&! .11! +#.*$! &#$!
&,>(/.11,!2)$*./&().&$5!(%31.99.&2*,!>.&#K.,+!+088$+&(%8!.!/2992%!0%5$*1,(%8!5*()$D!!W2*$!
(9>2*&.%&1,M! .0&2(990%$! 5(+$.+$+! .*$! 23&$%! .++2/(.&$5! K(&#! (%/*$.+$5! 92*=(5(&,! +0/#! .+!
/.*5(2).+/01.*!5(+$.+$+M!9$&.=21(/! +,%5*29$!.%5!5$>*$++(2%D!<#$*$! .*$! +$)$*.1!#,>2&#$+$+!
.=20&! &#$! >.&#28$%$+(+! 23! .0&2(990%$!5(+$.+$+D! P0&2(990%$!5(+$.+$+!9.,!>2++(=1,! *$+01&!
3*29!921$/01.*!9(9(/*,!K#$*$!.!9(/*2=(.1!>$>&(5$!*$+$9=1$+!.!`+$13!>$>&(5$_M!*$+01&(%8!(%!.!
/2%30+$5! .&&./J! 23! &#$! #2+&c+! (990%$! +,+&$9DjmZ! P%2&#$*! $d>1.%.&(2%! (+! &#$! #,8($%$!
#,>2&#$+(+A! &#$!L2*15! g$.1&#! Q*8.%(R.&(2%! >*2)(5$+! $)(5$%/$! &#.&! 5(+$.+$+! +0/#! .+! &,>$FZ!
5(.=$&$+!.%5!W4!.*$!0%/2992%!(%!92+&!P3*(/.%!.%5!P+(.%!>2>01.&(2%+M!=0&!/1$.*1,! (%/*$.+$!
K#$%! &#$+$! >2>01.&(2%+! 9(8*.&$! &2! 925$*%! +$&&(%8+DjmjMjmp! P! &#(*5! >2++(=(1(&,! >0&+! &#$!
$%)(*2%9$%&! .&! 3.01&D! P1&#208#! 8$%$&(/+! .%5! $>(8$%$&(/+! >1.,! .! *21$M! $%)(*2%9$%&.1! &*(88$*+!
+0/#!.+!(%3$/&(2%+M!).//(%$+M!$d28$%20+!3$9.1$!.%5!3,&2#2*92%$+M!3$&.1!=1225!/$11+M!+&*$++M!'IF
7! *.5(.&(2%M! )(&.9(%! @! 5$3(/($%/,M! 5*08+M! >2110&.%&+! .%5! &2d(%+! 9.,! (%50/$! .0&2(990%$!
5(+$.+$+! (%! >*$5(+>2+$5! >2>01.&(2%+D! -2*! +29$! .0&2(990%$! 5(+$.+$+M! .! +&*2%8! .++2/(.&(2%!
K(&#!(%3$/&(20+!.8$%&+!#.+!=$$%!320%5M!1(+&$5!(%!<.=1$!qDjqoMjmnwjmq!W2+&!.0&2(990%$!5(+$.+$+!
Page 56 of 237 
















.>>$.*! &2! #.)$! .! 8$%5$*! >*$5(1$/&(2%M! =2&#! 9.1$! .%5! 3$9.1$! +$$9! $?0.11,! .33$/&$5Mjoo! =0&!
&#$*$! (+! .%! .>>.*$%&! 8$28*.>#(/! 1(J$1(#225! 23! #.)(%8! >+2*(.+(+A! (&+! >*$).1$%/$! &$%5+! &2!
(%/*$.+$!K(&#! &#$! 5(+&.%/$! 3*29! &#$! $?0.&2*DjoYMjY[! <#$! $&(2128,! (+! >*$+09$5!901&(3./&2*(.1M!
(%)21)(%8!.%!(%&(9.&$!(%&$*>1.,!=$&K$$%!8$%$&(/!.%5!$%)(*2%9$%&.1!3./&2*+D!
























"0&&.&$!>+2*(.+(+! • 4&*$>&2/2//0+!>,28$%$+! • jom!
C+2*(.+(+! .%5! >+2*(.&(/!
.*&#*(&(+!





C+2*(.+(+! (+!233(/(.11,!/.&$82*(R$5! (%!r! &,>$+A!>1.?0$!a)018.*(+VM!80&&.&$M! (%)$*+$M!>0+&01.*!.%5!
$*,&#*25$*9(/! >+2*(.+(+M! .%5! >+2*(.&(/! .*&#*(&(+! K#(/#! .33$/&+! &#$! G2(%&+! .+! K$11D! C1.?0$!
>+2*(.+(+! (+! &#$! 92+&! /2992%! .%5! =$+&F/#.*./&$*(R$5! &,>$D! C+2*(.+(+! (+! /#.*./&$*(R$5! =,!
*.(+$5M! 5$9.*/.&$5M! $*,&#$9.&20+! 2).1! >1.?0$+! K(&#! .5#$*$%&! +(1)$*,! +/.1$+M! K#(/#! *$+01&!
3*29! #,>$*>*21(3$*.&(2%! 23! &#$! $>(5$*9(+D! <#$+$! >.&#28$%(/! /#.%8$+! *$+01&! 3*29!
5,+*$801.&(2%! (%! &#$! +J(%D! 7.+(/.11,M! &#$! +J(%! /.%! =$! 5()(5$5! (%&2! &#*$$! 1.,$*+A! $>(5$*9(+M!
5$*9(+!.%5!#,>25$*9(+D!<#$!1.&&$*!(+!.1+2!*$3$**$5!&2!.+!&#$!+0=/0&.%$20+!.5(>2+$!1.,$*!.%5!
9.(%1,!30%/&(2%+!.+!.!&#$*9.1!(+21.&2*D!6&!.1+2!>*2)(5$+!>*2&$/&(2%!.+!.!`/0+#(2%_!.%5!$%+0*$+!
.&&./#9$%&! &2! &#$!90+/01.*! &(++0$+! =$%$.&#D! <#$! 5$*9(+! (+! &#$! +$/2%5! 2*! (%%$*! 1.,$*D! <#$!
5$*9(+!/2%+(+&+!23!.!>.>(11.*,!.%5!.!*$&(/01.*! 1.,$*!.%5!/2%&.(%+!=1225!.%5!1,9>#!)$++$1+D! 6&!
.1+2!8()$+!*(+$!&2!&#$!#.(*!3211(/1$+M!=0&!(+!9.(%1,!>2>01.&$5!=,!3(=*2=1.+&+D!6&!5(*$/&+!$>(5$*9.1!
5(33$*$%&(.&(2%! &#*208#! %0&*($%&+! .%5! 2&#$*! +(8%.11(%8! /0$+D! 6&! (+! .1+2! *$+>2%+(=1$! 32*! &#$!
>*250/&(2%! 23! +K$.&! .%5! +$=09! &#*208#! 81.%5+D! 4$=09! (+! .%! 2(1,! +0=+&.%/$! &#.&! >*$)$%&+!
5$#,5*.&(2%D!72&#!+0=+&.%/$+!*$./#!&#$!+0*3./$!)(.!>2*$+D!<#$!&#(*5!+J(%!1.,$*M!&#$!$>(5$*9(+M!
(+!&#$!20&$*!1.,$*!&#.&!(+!(%!/2%&./&!K(&#!&#$!$d&$*%.1!$%)(*2%9$%&D!6&!(+!.).+/01.*!.+!(&!52$+!%2&!
/2%&.(%! .%,! =1225! )$++$1+D! g$.1&#,! $>(5$*9.1! &(++0$! /.%! =$! 5(+&(%80(+#$5! (%! n! 1.,$*+M! (%!
.+/$%5(%8!2*5$*A!(D!+&*.&09!=.+.1$l8$*9(%.&()09!(+!&#$!=.+.1!1.,$*D!6&!(+!&#$!>*21(3$*.&(2%!R2%$!
Page 58 of 237 
.%5!>*2)(5$+! 3(*9!.&&./#9$%&!23! &#$!$>(5$*9(+! &2! &#$!=.+.1! 1.9(%.D! ((D! +&*.&09!+>(%2+09!2*!
+>(%20+! 1.,$*M! J%2K%!.+! &#$! (%(&(.1!5(33$*$%&(.&(2%!R2%$D! (((D! +&*.&09!8*.%012+09!2*!8*.%01.*!
1.,$*U! >*250/$+! /2*%3($15! $%)$12>$! >*2&$(%+M! /*2++1(%J(%8! $%R,9$+! .%5! 1(>(5+D! ()D! +&*.&09!
/2*%$09!2*! /2*%3($15! 1.,$*U!K#(/#! (+! /29>2+$5!23!5$.5! 31.&&$%$5!J$*.&(%2/,&$+M! /*2++1(%J$5!
>*2&$(%+! .%5! $d&*05$5! 1(>(5+! &2! 32*9! &#$! 3(%.1! $>(5$*9.1! =.**($*D! 4(9(1.*1,! &2! &#$! $>(&#$1(.1!
1(%(%8! 23! &#$! 8.+&*2(%&$+&(%.1! &*./&M! &#$! +J(%! *$%$K+! /2%+&.%&1,A! 2%! .)$*.8$! &#$! #09.%!
$>(5$*9(+! &0*%+! 2)$*! $)$*,! n[Frq! 5.,+DjYZ! <#(+! (9>1($+! .! /2%&(%020+! %$$5! 32*! %$K! /$11+!
>*2)(5$5!=,! &#$!=.+.1!J$*.&(%2/,&$+! (%! &#$!+&*.&09!8$*9(%.&()09D!<#$,!5()(5$!/2%&(%020+1,!
.%5!32*9!.!%$K!1.,$*M!>0+#(%8!&#$!/$11+!.=2)$!0>K.*5+D!<#$!5$.5!/$11+!(%!&#$!/2*%3($15!1.,$*!
+#$5! 233D! <#(+! >*21(3$*.&()$! >2&$%&(.1! (+! *$+&*(/&$5! &2! &#$! =.+.1! 1.,$*! 50$! &2! &#$! >*$+$%/$! 23!
.501&!+&$9!/$11!>2>01.&(2%+D!<#$+$!+&$9!/$11+!*$+(5$!(%!&#$!(%&$*3211(/01.*!$>(5$*9(+!.%5!(%!&#$!
=018$!*$8(2%!23!#.(*!3211(/1$+DjYj!<#$,!.*$!901&(>2&$%&!.%5!8()$!*(+$!&2!).*(20+!/$11!&,>$+!K#(/#!
K(11! =0(15F0>! &#$! $>(5$*9(+M! (%/105(%8! .11! 1.,$*+M! #.(*! 3211(/1$+! .%5! +$=./$20+! 81.%5+D!
P+,99$&*(/.1!5()(+(2%!J$$>+!&#$!$>(5$*9.1!+&$9!/$11+!/2%+&.%&D!-2112K(%8!9(&2+(+M!2%$!23!&#$!
5.08#&$*!/$11+!K(11!K(&#5*.K!3*29!&#$!/$11!/,/1$!.%5!82!(%&2!5(33$*$%&(.&(2%M!K#$*$.+!&#$!2&#$*!






>*23(1$! a-(80*$!ZjVD! 6&!=$8(%+! 3*29!&#$!9(&2&(/.11,!./&()$!=.+.1! 1.,$*!K#$*$!901&(>2&$%&!/$11+!




Page 59 of 237 
%$(8#=20*(%8!/$11+D!ir!(+!*$+&*(/&$5!&2!&#$!9(&2&(/!=.+.1! 1.,$*M!&28$&#$*!K(&#!iZn!.%5!iZrDjYn!
<#$,! $%+0*$! .! 3(*9! .&&./#9$%&! &2! &#$! +0=+&*.&09D! ir! .%5! iZn! .*$! >*250/$5! =,! =.+.1!
J$*.&(%2/,&$+M!K#(/#!K(11!32*9!.!3(1.9$%&20+!%$&K2*JD!Q%/$!/$11+!+&2>!5()(5(%8M!(%&$8*(%+!.*$!
52K%*$801.&$5! .+! .! /299(&9$%&! &2! 5(33$*$%&(.&(2%D! <#$! /$11+! .+/$%5! (%&2! &#$! +>(%20+! 1.,$*!
K#$*$!&#$(*!92*>#2128,!.%5!$d>*$++(2%!>*23(1$!/#.%8$+D! 6%! &0*%M!iZ!.%5!iZ[!.*$!$d>*$++$5!
.%5! .+! &#$,! 5(33$*$%&(.&$! 0>K.*5+M! ij$! (+! $d>*$++$5! .+! K$11D! 7$+(5$+! J$*.&(%+M! G0%/&(2%.1!
>*2&$(%+!.*$!.1+2!>*250/$5!%2KA!5$+92/211(%M!5$+9281$(%+!Z!.%5!pM!>1.J2>#(1(%M!HF/.5#$*(%M!







+0*3./$D!<#(+!$+&.=1(+#$+! &#$! 3(%.1!=.**($*!23! &#$! +J(%!>*2)(5(%8!>*2&$/&(2%! &2! &#$!#2+&D! 4(%/$!
$)$*,! 1.,$*!#.+! (&+!2K%!+>$/(3(/!$d>*$++(2%!>*23(1$M! (&! .112K+!0+! &2! (5$%&(3,!9.*J$*+! &#.&!.*$!
+>.&(2F+>$/(3(/.11,!$d>*$++$5!(%!&#$!$>(5$*9(+D!<#$!$>(5$*9(+!/2%&.(%+!J$*.&(%2/,&$+!=0&!.1+2!
9$1.%2/,&$+! .%5! (990%$! /$11+! +0/#! .+! E.%8$*#.%+! /$11+! .%5! <! 1,9>#2/,&$+M! >*2)(5(%8!
(990%(&,! &2! &#$! 1.*8$+&! 2*8.%D! i$*.&(%2/,&$+! /.%! *$./&! &2! (%).5$*+! &#*208#! &#$(*! C::+! (%!
*$+>2%+$! &2! CPWC+D! 63! <E:+! .*$! ./&().&$5M! &#$+$! /$11+! *$1$.+$! <e-! .%5! &,>$! 6! 6-e+D! 70&!
&#*$.&$%$5! J$*.&(%2/,&$+! .1+2! ./&! =,! +$/*$&(%8! .%&(F9(/*2=(.1! >*2&$(%+! +0/#! .+! /.&#$1(/(5(%!
aEEFpmVM!5$3$%+(%+!.%5!4Z[[!3.9(1,!>*2&$(%+D!6%!.55(&(2%M!./&().&$5!J$*.&(%2/,&$+!K(11!>*250/$!
/,&2J(%$+! .%5! /#$92J(%$+M! +&(901.&(%8! &#$! (%3(1&*.&(2%! 23! %$0&*2>#(1+M!9./*2>#.8$+! .%5! &#$!
*$/*0(&9$%&!23!<!/$11+D!E.%8$*#.%+!/$11+!.%5!<!1,9>#2/,&$+!*$+(5$!(%!&#$!$>(5$*9(+M!K#$*$.+!
&#$!5$*9(+!(+!$?0(>>$5!K(&#!5$*9.1!5$%5*(&(/!/$11+M!vlu!<!/$11+M!yl!<!/$11+M!%.&0*.1!J(11$*!/$11+M!
7! /$11+M!9.+&! /$11+! .%5!9./*2>#.8$+D! P3&$*! 5$%5*(&(/! /$11+! (%! &#$! +J(%! #.)$! &.J$%!0>! 32*$(8%!
Page 60 of 237 
.%&(8$%+M! &#$,!&*.33(/J!&2!+J(%F5*.(%(%8! 1,9>#!%25$+! 32*!.%&(8$%!>*$+$%&.&(2%!.%5! (%(&(.&$!.%!
.5.>&()$!(990%$!*$+>2%+$D!<#$!+J(%!>*2)(5$+!>*2&$/&(2%!.&!).*(20+!1$)$1+!.+!.!=.**($*!.%5!/.%!
*$./&! K(&#! (%%.&$! .%5! .5.>&()$! (990%$! *$+>2%+$+! &2! /#.11$%8$+D! '%32*&0%.&$1,M!9.%,! +J(%!
5(+$.+$+!*$+01&!3*29!.=$**.%&!30%/&(2%(%8!23!&#$!+J(%!+0/#!.+!>+2*(.+(+!.%5!.&2>(/!5$*9.&(&(+D!
<#(+!/#.>&$*!K(11!2%1,!(%&*250/$!>+2*(.+(+M!.+!K$!5(5!%2&!(%)$+&(8.&$!.%,!2&#$*!+J(%!5(+$.+$+!(%!
&#(+! C#@! &#$+(+D! P1&#208#! &#$! $d./&! >.&#28$%$+(+! 23! >+2*(.+(+! (+! %2&! 3011,! 0%5$*+&225M! (&! (+!
J%2K%!&#.&!J$*.&(%2/,&$!5(33$*$%&(.&(2%!(+!5,+*$801.&$5!.%5!&#$!(990%$!+,+&$9!(+!./&().&$5D!
-(*+&M! 5,+*$801.&(2%! 23! 5(33$*$%&(.&(2%! #.+! =$$%! 320%5! (%! >+2*(.+(+M! /#.*./&$*(R$5! =,!
5(33$*$%&(.&(2%!9.*J$*+!.%5!2)$*./&()$!>*21(3$*.&(2%!1$.5(%8!&2!9.*J$5!$>(5$*9.1!#,>$*>1.+(.!
.%5! +/.1(%8D! -2*! (%+&.%/$M! &#$! 5(33$*$%&(.&(2%!9.*J$*! (%)210/*(%M! .! 9.G2*! /2%+&(&0$%&! 23! &#$!
/2*%(3($5! $%)$12>$M! (+! 320%5! (%! $d/$++! (%!>+2*(.&(/! +J(%DjYY!i$*.&(%!>*2&$(%+! .*$!5(+*0>&$5! (%!
>+2*(.+(+!.+!K$11!.%5!iq!.%5!iZq!K$*$! 320%5!0>*$801.&$5! (%!>+2*(.&(/!$>(5$*9(+Dp[[!iq!.%5!
iZq!.*$!*$8.*5$5!.+!9.*J$*+!32*!.=$**.%&!#,>$*>*21(3$*.&(2%D!iZ!.%5!iZ[!K$*$!320%5!&2!=$!




E.,$*!23!#09.%!$>(5$*9(+!.*(+(%8! 3*29!+J(%!5(33$*$%&(.&(2%D! 6%/*$.+(%8!5(+&.%/$! 3*29!&#$!/2%%$/&()$!





Page 61 of 237 
/2*%(3($5! $%)$12>$M! (+! .1+2! $1$).&$5! (%! 0%(%)21)$5! .%5! (%)21)$5! +J(%! 1$+(2%+! 23! >+2*(.+(+!
>.&($%&+Dp[j! 4$/2%51,M! $)(5$%/$! +088$+&+! (%! .55(&(2%! &2! 5(33$*$%&(.&(2%! 23! J$*.&(%2/,&$+M! .%!
.=$**.%&! *$+>2%+$! 23! &#$! (%%.&$! (990%$! +,+&$9! (%! >+2*(.+(+D! 6%31.99.&2*,! /$11+! +0/#! .+!
%$0&*2>#(1+M!9.+&!/$11+!.%5!9./*2>#.8$+!(%3(1&*.&$!&#$!+J(%!.%5!.*$!.++2/(.&$5!K(&#!(%/*$.+$5!
).+/01.*(R.&(2%D! <#(*51,M! $1$).&$5! /,&2J(%$! +(8%.&0*$+! #.)$! =$$%! 320%5! .+! K$11! (%! >.&($%&+c!
+J(%!.%5!=1225!+0/#!.+!6-evM!<e-!.%5!6EFZmD!P+!5$+/*(=$5!.=2)$M!&#$*.>,!K(&#!&,>$!6!6-e+!/.%!
(%50/$! >+2*(.+(+! .%5! $d>$*(9$%&.1! $)(5$%/$! >2(%&! .&! >@;F5$*()$5! 6-ev! .+! &#$! (%50/$*! .%5!
./&().&2*! 23! $.*1,! >+2*(.&(/! 1$+(2%+D! 6&! (+! &#208#&! &#.&! >@;+! .*$! ./&().&$5! 0>2%! &*(88$*(%8! 23!
<E:Y! &#*208#! /29>1$d$+!23! EEFpm!.%5!@ePD!EEFpm! (+! .%! .%&(9(/*2=(.1!>$>&(5$M!K#(/#!0>2%!
(%&$*./&(2%!K(&#!@eP!&0*%+!(%&2!.!>*2F(%31.99.&2*,!+&(9010+D!6&!(+!&#208#&!&#.&!&#(+!/29>1$d!
/.%! (%50/$! .%! $d.88$*.&$5! (990%$! *$+>2%+$! 1$.5(%8! &2! &#$! =*$./#! 23! +$13F&21$*.%/$! (%!
>+2*(.+(+Dp[p! EEFpm! (+! >*250/$5! =,! J$*.&(%2/,&$+M! K#(/#! .1+2! >*250/$! uF5$3$%+(%+! .%5!
>+2*(.+(%M! J%2K%! .+! 4Z[[PmD! <#$+$! >*2&$(%+! ./&! .+! .%&(9(/*2=(.1! >$>&(5$+M! =0&! .1+2! $d$*&!
/#$92&./&(/!30%/&(2%+!*$/*0(&(%8!(990%$!/$11+D!i$*.&(%2/,&$+!52!%2&!2%1,!>*250/$!+(8%.1+!&2!
&#$! (990%$! +,+&$9M! =0&! .1+2! *$+>2%5! &2! /,&2J(%$+! +0/#! .+! 6-e+M! <e-! .%5! 6EFZm! .%5!







&#$! +J(%M! =0&! +,+&$9(/.11,D! Hd&$%+()$! *$+$.*/#! (+! 2%82(%8! &2! $10/(5.&$! &#$! >.&#28$%$+(+! 23!
>+2*(.+(+!.%5!&2!(%%2).&$!&#$*.>,D!P%(9.1!925$1+!.*$!)$*,!0+$301!(%!&#$!*$+$.*/#!23!>+2*(.+(+!
.%5!K$!K(11!30*&#$*!5(+/0++!+29$!925$1+D!




.+! 32112K+A! (D! J$*.&(%2/,&$+! .*$! #,>$*>*21(3$*.&()$! .%5! 5(33$*$%&(.&(2%! >*28*.9! (+! .1&$*$5U! ((D!
&#$! 5$)$12>9$%&! 23! *$&$! *(58$+! 90+&! =$! >*$+$%&M! +$>.*.&$5! =,! $12%8.&$5! 5$*9.1! >.>(11.$!
a>.>(1129.&2+(+VU! (((D! (%31.99.&2*,! (%3(1&*.&$+! /2%+(+&(%8! 23! <! /$11+M! @;+! .%5! %$0&*2>#(1+U! ()D!
30%/&(2%.1! *21$! 32*! <! /$11+U! )D! $d&$%+()$! ).+/01.*! %$&K2*J! .%5! )(D! 925$1! 90+&! *$+>2%5! &2!




G0%/&(2%! 23! 5$*9(+! .%5! $>(5$*9(+! .%5! (%! .501&! 90*(%$! +J(%! &#$,! .*$! *$+&*(/&$5! &2! &#$! #.(*!
3211(/1$+D! P55(&(2%.11,M! &#$! $//*(%$! 81.%5+! .*$! 5(+&*(=0&$5! 2)$*! &#$! K#21$! =25,! (%! #09.%+M!
K#(1+&!&#$,!.*$!*$+&*(/&$5!&2!81.=*20+!+J(%!(%!9(/$M!$D8D!322&>.5+D!-(%.11,M!&#$!>$*9$.&(2%!23!&#$!







K(&#! /,/12+>2*(%$! P! a/*(&$*(2%! qVD! 4&(11M! &#$+$! 925$1+! .*$! 0+$301M! =0&! *.&#$*! &2! +&05,! &#$!
+$>.*.&$!>.&#2128(/.1!$)$%&+!(%!>+2*(.&(/!+J(%D!!
Page 63 of 237 
!
?'Q3*%(-XD(S'=2484Q'"#8(5%#23*%=(45(63&#<(#<$(&3*'<%(=J'<(
_#`( g(+&2128(/.1! 3$.&0*$+! 23! #09.%! #$.1&#,! .%5! >+2*(.&(/! +J(%! aj[! 9.8%(3(/.&(2%VD! P/.%&#2+(+!
a$>(5$*9.1! &#(/J$%(%8VM! $12%8.&$5! $>(5$*9.1! *$&$! *(58$+M! #,>$*J$*.&2+(+! a/2*%(3($5! 1.,$*!
&#(/J$%(%8VM! >.*.J$*.&2+(+! a>*$+$%/$! 23! %0/1$(! (%! /2*%(3($5! 1.,$*V! .%5! +/.1$+! .*$! #(8#1(8#&$5D! <#$!
.**2K! (%5(/.&$+! &#$! >*$+$%/$! 23! (%31.99.&2*,! /$11+! agBH! +&.(%(%8VD! aGV! g(+&2128(/.1! 3$.&0*$+! 23!
90*(%$!#$.1&#,!.%5!>+2*(.+(+F1(J$!+J(%!aj[!9.8%(3(/.&(2%VD!P/.%&#2+(+M!$12%8.&$5!*$&$F1(J$!*(58$+M!




"$%$&(/.11,! $%8(%$$*$5!925$1+! (%/105$! 2)$*$d>*$++(2%! .%5! J%2/J20&!9(/$!K#$*$! 8$%$+! .*$!
$%8(%$$*$5!0%5$*! &#$!/2%&*21!23!.!+J(%F+>$/(3(/!>*292&$*!a<.=1$!mVD!ir!.%5!iZn!.*$!+>$/(3(/!
32*! &#$! =.+.1! 1.,$*! 23! &#$! $>(5$*9(+M! K#(1$! iZM! iZ[! .%5! (%)210/*(%! >*292&$*+! 1$.5! &2! &#$!
+0>*.=.+.1F+>$/(3(/! *$8(2%! (%! &#$! $>(5$*9(+D! ;,&2J(%$+! .%5! .5#$+(2%! 921$/01$+! .*$! &,>(/.1!
8$%$+!23! (%&$*$+&! &2!=$!9.%(>01.&$5! (%!2*5$*! &2! (%)$+&(8.&$! &#$(*! *21$! (%! &#$!>.&#28$%$+(+!23!
>+2*(.+(+M!.1&#208#!<F/$11!>.&#28$%$+(+!.%5!/1$.*!#(+&2>.&#2128(/.1!>.&&$*%+!.*$!23&$%!.=+$%&D!
Page 64 of 237 
HODOXOX&b%(")5/($4./()/)*"(&0"7%.$&
O$%2&*.%+>1.%&.&(2%! 925$1+! .112K! (%&*250/(%8! &#$! .0&#$%&(/! >+2*(.&(/! 9(/*2$%)(*2%9$%&!
3*29!#09.%!+J(%!&2!&#$!90*(%$!+J(%D!6990%2+0>>*$++$5!9(/$!.*$!)$*,!).10.=1$!&221+!.+!&#$,!
.112K! &*.%+>1.%&$5! &(++0$M! #$*$! #09.%! +J(%M! &2! =$! (%/2*>2*.&$5! (%! &#$(*! +,+&$9! K(&#20&!
*$G$/&(2%!23!&#$!&(++0$D!6990%2+0>>*$++$5!9(/$!.*$!(D$D!.&#,9(/!%05$!9(/$M!+$)$*$!/29=(%$5!
(990%25$3(/($%/,! a4;6@V! 9(/$! 2*! P":ZjY! 9(/$D! P&#,9(/! %05$! 9(/$! 2*! -2d%Z%0! #.)$! %2!
&#,90+!.%5!%2!<!/$11+M!K#$*$.+!4;6@!9(/$!1./J!<!.%5!7!/$11+!=0&!+#2K!%2*9.1!%.&0*.1!J(11$*!
/$11! ./&()(&,Dp[m! P":ZjY!9(/$!K$*$! 0+$5! (%! 2*5$*! &2! .)2(5! *$G$/&(2%! 23! &#$! #2+&! +J(%! 50$! &2!






P1&#208#! &#$! .32*$9$%&(2%$5! 925$1+! #.)$! &.08#&! 0+! 9.%,! 921$/01.*! .+>$/&+! (%! &#$!
>.&#28$%$+(+! 23! >+2*(.+(+M! &#$,! .11! #.)$! 1(9(&.&(2%+M! #.9>$*(%8! &#$! +/($%&(3(/! /2990%(&,! &2!
0%5$*+&.%5!&#$!$d./&!9$/#.%(+9D!<#$!*21$!23!>.*&(/01.*!8$%$+!/.%%2&!.1K.,+!=$!(%)$+&(8.&$5!
(%! 8$%$&(/.11,! $%8(%$$*$5! 9(/$! 50$! &2! &#$! *$?0(*$9$%&! 23! $d&$%5$5! =*$$5(%8! +/#$9$+D! 6%!
.55(&(2%M! +/*$$%(%8! 23! >2&$%&(.1! 5*08+! +#2015! =$! *.>(5! .%5! /2+&! $33$/&()$D! 6%&*.5$*9.1!
(%G$/&(2%+! 23! 6EFjpM!K#(/#! #.+! *$/$%&1,! 8.(%$5! .! >()2&.1!9$5(.&2*,! *21$! (%! #09.%! >+2*(.+(+M!
*$+01&+! (%! ./.%&#2+(+! .%5! 5$*9.1! (%31.99.&(2%! .%5! (+! +29$&(9$+! 0+$5! .+! .! 925$1! 32*!
>+2*(.+(+Dp[Y!g2K$)$*M! &#$!>*2&2/21! (+!jZ!5.,+! 12%8!.%5!*$?0(*$+!*$/29=(%.%&! 6EFjpD!<2>(/.1!
&*$.&9$%&! K(&#! #.R.*520+! .8$%&+! +0/#! .+! &$&*.5$/.%2,1>#2*=21FZpF./$&.&$! a<CPV! #.+! =$$%!
0+$5!(%!&#$!>.+&!&2!(%50/$!.!>+2*(.+(+F1(J$!>#$%2&,>$!(%!9(/$DpZ[!P!92*$!*$/$%&!925$1!(%50/$+!
>+2*(.+(+! (%! .! <E:mF! 5$>$%5$%&!9.%%$*! =,! .%! (9(5.R2?0(%21(%$! 5$*().&()$! /.11$5! 6WsD! 6&! (+!
0+$5!32*!&#$!&*$.&9$%&!23!8$%(&.1!.%5!>$*(.%.1!K.*&+M!/2992%1,!/.0+$5!=,!gCID!






2%! &#$!+#.)$5!=./J!23!9(/$! &2! (%50/$!>+2*(.+(+D! 6&! (+! 3.+&M! *$1.&()$1,!/#$.>M! *$>*250/(=1$!.%5!
92*$! (9>2*&.%&1,M! (&! K2*J+! 2%! 5(33$*$%&! 90*(%$! +&*.(%! =./J8*20%5+D! 6WsF(%50/$5!
>+2*(.+(32*9!+J(%!(%31.99.&(2%!*$+$9=1$+!#09.%!>+2*(.+(+!.+!(&!(+!.1+2!5$>$%5$%&!2%!&#$!6EF
jpl6EFZm!.d(+!.%5!<F/$11!5$>$%5$%&D!W2*$2)$*M!/1(%(/.1!&2>(/.1!0+$!23!6Ws!#.+!$1(/(&$5!>+2*(.+(+!
.+! .! +(5$! $33$/&! (%! >.&($%&+D! P+!9$%&(2%$5! $.*1($*M! 6Ws! >*$+09.=1,! ./&().&$+! >@;+! &#*208#!
<E:m!.%5!+&(901.&$+!&#$!>*250/&(2%!23!&,>$!6!6-e+M!K#(/#!.*$!J%2K%!&2!(%50/$!>+2*(.+(+D!6Ws!
#.+!=$$%!(%/*$.+(%81,!+&05($5!(%!).*(20+!&*.%+8$%(/!9(/$!&2!.++$++!&#$!*21$!23!).*(20+!8$%$+!(%!
>+2*(.+(+D! '%32*&0%.&$1,M! &#$! $d./&! 9$/#.%(+9! 23! 6WsF(%50/$5! >+2*(.+(32*9! +J(%!
(%31.99.&(2%!(+!%2&!$%&(*$1,!0%5$*+&225!.%5!*$>2*&+!#.)$!+088$+&$5!.55(&(2%.1!(%8*$5($%&+!(%!



































































Page 66 of 237 
&#$! r\! 6Ws! /*$.9! J%2K%! .+! P15.*.! /2%&*(=0&$! &2! (%31.99.&(2%! &#*208#! (%31.99.+29$!
./&().&(2%DpZZ! (















































































































































































































































































































































































































































































































































































































































































































































































































































































































C+2*(.+(+! (+! .! +J(%! 5(+$.+$! K#$*$! ).*(20+! /,&2J(%$+! >1.,! .! 5$&*(9$%&.1! *21$M! ,$&! 20*!
0%5$*+&.%5(%8!23! &#$!5(+$.+$! (+! +&(11! 1(9(&$5D!<e-! (+! .! ).1(5.&$5!5*08! &.*8$&! (%!>+2*(.+(+! .%5!
2&#$*!.0&2(990%$!5(+$.+$+M!=0&!(&+!0+$!(+!.++2/(.&$5!K(&#!+(5$!$33$/&+D!429$!>.*.52d(/.1!+(5$!
$33$/&+! 23! .%&(F<e-! &*$.&9$%&! .*$! +0>>2+$51,! .++2/(.&$5! K(&#! &,>$! 6! 6-e+M! K#(/#! .*$! .1+2!
(9>1(/.&$5!(%!&#$!>.&#28$%$+(+!23!>+2*(.+(+D!:$/$%&1,M!&#$!6EFjpl6EFZm!.d(+!#.+!=$$%!.++2/(.&$5!
K(&#! >+2*(.+(+! .+! K$11M! .%5! %$K! 5*08+! &.*8$&(%8! &#(+! .d(+! #.)$! .1*$.5,! =$$%! 5$)$12>$5D!
-(%5(%8+!+088$+&!&#.&!&#$+$!/,&2J(%$+!.*$!(%&$*K2)$%D!L$!5(+/0++!*$/$%&!3(%5(%8+!*$(%32*/(%8!
&#$! *21$! 23! <e-M! <,>$! 6! 6-e+! .%5! 6EFZm! (%! &#$! >.&#28$%$+(+! 23! >+2*(.+(+! .%5! &#$! .>>.*$%&!
(%31.99.&2*,!(%&$*>1.,!=$&K$$%!&#$+$!&#*$$!/,&2J(%$+D!
! !
Page 89 of 237 
;<2*4$3"2'4<(
C+2*(.+(+! (+! .! /#*2%(/! (%31.99.&2*,! 5(+$.+$! .33$/&(%8! j!p\! 23! &#$!K2*15! >2>01.&(2%! .%5! (+!
/2%+(5$*$5! .%! (990%$F9$5(.&$5! (%31.99.&2*,! 5(+$.+$! a6W6@+VD! <#$! +J(%! 1$+(2%+! .*$!
/#.*./&$*(R$5! =,! $*,&#$9.M! $>(5$*9.1! #,>$*>1.+(.! .%5! +/.1(%8D!g(+&2128(/.1! .%.1,+(+! *$)$.1+!
(%31.99.&2*,!(%3(1&*.&$+!.%5!/.>(11.*,!.%8(28$%$+(+D!C+2*(.+(+!#.+!=$$%!$d&$%+()$1,!+&05($5!(%!
&#$!>.+&M!,$&!&#$!9$/#.%(+9!0%5$*1,(%8!&#$!5(+$.+$!*$9.(%+!1.*8$1,!0%J%2K%D!"$%$&(/!+&05($+!
#.)$!*$)$.1$5!+$)$*.1! +0+/$>&(=(1(&,! 12/(!.++2/(.&$5!K(&#!>+2*(.+(+M!=0&! &#$!>.&#2128,!*$+01&+!
3*29!.%!(%&(9.&$!(%&$*>1.,!=$&K$$%!$%)(*2%9$%&.1!3./&2*+!.%5!&#$!(990%$!/$11+!23!8$%$&(/.11,!
+0+/$>&(=1$!(%5()(50.1+D!!
<#$*$! (+! %2! /0*$! 32*! >+2*(.+(+M! =0&! +$)$*.1! &*$.&9$%&+! #.)$! =$$%! 5$)$12>$5D! <*$.&9$%&+!
5$>$%5!2%!&#$!+$)$*(&,!23!&#$!5(+$.+$!.+!.++$++$5!=,!&#$!C+2*(.+(+!P*$.!4$)$*(&,!6%5$d!aCP46V!
+/2*$DZ! ;1(%(/(.%+! 0+0.11,! +&.*&! K(&#! .! 9(15! &*$.&9$%&M! +0/#! .+! &2>(/.1! /*$.9+! /2%&.(%(%8!
/2*&(+2%$+! 2*! 0+$!>#2&2&#$*.>,M! $d>2+(%8! &#$! +J(%! &2! /$*&.(%! &,>$+! 23! 01&*.)(21$&! a'IV! 1(8#&D!
<#$+$! &#$*.>($+!/.%!=$!/29=(%$5!&2! (%/*$.+$!$33$/&()$%$++D!g2K$)$*M!+29$!>.&($%&+!*$?0(*$!
92*$!5*.+&(/! (%&$*)$%&(2%+M! (%/105(%8!5*08+! .59(%(+&$*$5!$(&#$*!2*.11,! 2*! &#*208#! (%G$/&(2%D!
e2%F=(2128(/.1! 5*08+! (%/105$!9$&#2&*$d.&$M! /,/12+>2*(%! .%5! ./(&*$&(%D! 7(2128(/.1! 5*08+! #.)$!
=$$%! 5$)$12>$5! 2)$*! &#$! >.+&! 5$/.5$! .%5! .>>*2)$5! 32*! &#$! &*$.&9$%&! 23! ).*(20+! 5(+$.+$+M!
+0/#!.+!;*2#%c+!5(+$.+$M!*#$09.&2(5!.*&#*(&(+M!.%J,12+(%8!+>2%5,1(&(+!.%5!>+2*(.+(+D!<#$!92+&!
>*$+/*(=$5! 23! &#$+$! 5*08+! .*$! <092*!e$/*2+(+! -./&2*! a<e-VF.%&.82%(+&+D! <#$!92+&! >2>01.*!
<e-F.%&.82%(+&+! .*$! $&.%$*/$>&M! (%31(d(9.=! .%5! .5.1(909.=M! .%5! &K2! %$K! .%&(F<e-! 5*08+!
#.)$!=$$%!.55$5! &2! &#$! 1(+&A! /$*&21(R09.=!.%5!821(909.=D!P11! &#$+$! .%&(F<e-!5*08+!=$#.)$!
5(33$*$%&1,! (%!>.&($%&+!.%5! (%!5(33$*$%&!5(+$.+$+M!9.J(%8! &#$!/#2(/$!23!<e-F.%&.82%(+&!*.&#$*!




Page 90 of 237 
<e-! /.%! =$! 5.%8$*20+D! C.&($%&+! /.%! =$/29$! 92*$! +0+/$>&(=1$! &2! =./&$*(.1! .%5! 30%8.1!
(%3$/&(2%+!2*!=$!.&! *(+J!23! *$./&().&(2%!23! 1.&$%&! &0=$*/012+(+! (%3$/&(2%D!Q&#$*!.5)$*+$!$)$%&+!
(%/105$!(%G$/&(2%!+(&$!*$./&(2%+M!(%30+(2%!*$./&(2%+M!%$0&*2>$%(.M!5$9,$1(%.&(%8!5(+$.+$M!#$.*&!
3.(10*$M!/0&.%$20+!*$./&(2%+M!.%5!9.1(8%.%/,Djwr!C.*.52d(/.11,M!&#$!0+$!23!.%&(F<e-!5*08+!#.+!
.1+2! =$$%! .++2/(.&$5!K(&#! 7%&("="! (%50/&(2%! 23! .0&2(990%$! 5(+$.+$+! +0/#! .+! >+2*(.+(32*9!
1$+(2%+!.%5!10>0+!$*,&#$9.&2+0+DqwY!<#$!92+&!/2992%1,!2=+$*)$5!+(5$!$33$/&!(+!&#$!(%50/&(2%!
23! /0&.%$20+! >+2*(.+(32*9! 1$+(2%+! (%! >.&($%&+! &*$.&$5! K(&#! <e-F.%&.82%(+&+! 32*! ;*2#%c+!
5(+$.+$! 2*! *#$09.&2(5! .*&#*(&(+D! 4&05($+! +088$+&! &#(+! $33$/&! (+! 50$! &2! .%! (9=.1.%/$! =$&K$$%!
<e-!.%5!.%2&#$*!/,&2J(%$A!&#$!&,>$!6!(%&$*3$*2%+!a&,>$!6!6-e+VD!<,>$!6!6-e+!.*$!9.(%1,!J%2K%!
32*! &#$(*! .%&()(*.1! ./&()(&,M! =0&! $1.=2*.&$! +&05($+! #.)$! +#2K%! &#$(*! >2&$%/,! .+!









+,+&$9M! K(&#! <e-M! &,>$! 6! 6-e+! .%5! &#$! 6EFjpl6EFZm! .d(+! >1.,(%8! (%&$*K2)$%! *21$+D! 6%! &#(+!




/.%! =$! 9$9=*.%$F=20%5! .%5! 9$5(.&$! /$11!/$11! +(8%.1(%8M! =0&! (&! /.%! .1+2! =$! /1$.)$5! =,!




/$11+M! (%/105(%8! %$0*2%! +0=&,>$+D! <e-:Z! (+! $d>*$++$5! 0=(?0(&20+1,! .%5! /2%+&(&0&()$1,D! <e-!
52$+!%2&!2%1,!(%50/$!(%31.99.&(2%!=,!./&().&(%8!).+/01.*!$%52&#$1(.1!/$11+!.%5!(990%$!/$11+M!
=0&!.1+2!./&+!.+!.%!(9>2*&.%&!*$801.&2*!23!&#$!5$)$12>9$%&!23!1,9>#2(5!&(++0$!=,!/2%&*211(%8!
.>2>&2+(+D! W(/$! 5$3(/($%&! (%! <e-! 52! %2&! 5$)$12>! 8$*9(%.1! /$%&$*+M! +(9(1.*1,! &2! <e-:ZF
5$3(/($%&!9(/$DZrMZq! 6%/*$.+$5! 1$)$1+!23!<e-!.*$! 320%5!.&! &#$! +(&$+!23! (%31.99.&(2%! (%! +$)$*.1!
.0&2(990%$! 5(+$.+$+! .%5! 0>2%! %$0&*.1(R.&(2%M! (%31.99.&2*,! +,9>&29+! .*$! 8$%$*.11,!
*$50/$5D! <#(+! 1$5! &2! &#$! *.&(2%.1$! 23! =12/J(%8! <e-! (%! >.&($%&+! +033$*(%8! 3*29! .0&2(990%$!
5(+$.+$+!&#.&!.*$!.++2/(.&$5!K(&#!$d/$++()$!.920%&+!23!<e-D!g(8#$*!1$)$1+!23!<e-M!<e-:Z!.%5!
<e-:j! .*$! 2=+$*)$5! (%! >+2*(.&(/! 1$+(2%+DZmwj[! i$*.&(%2/,&$+! $d>*$++! <e-:Z! .%5! .*$! &#0+!
*$+>2%+()$! &2! <e-D! 4&(901.&(2%! K(&#! <e-! (%50/$+! %2&! 2%1,! (990%$! .%5! (%31.99.&2*,!
*$+>2%+$+!2*/#$+&*.&$5!=,!J$*.&(%2/,&$+!=0&!.1+2!&(++0$!*$925$1(%8M!/$11!92&(1(&,M!/$11!/,/1(%8M!
.%5! .>2>&2+(+DjZ! P55(&(2%.11,M! ./&().&$5! J$*.&(%2/,&$+! .1+2! >*250/$! 9.%,! /#$92J(%$+!
*$+>2%+(=1$!32*!*$/*0(&9$%&!23!%$0&*2>#(1+M!9./*2>#.8$+!.%5!+J(%F+>$/(3(/!9$92*,!<!/$11+DjZ!
<e-! (+! >*250/$5! =,! .! ).*($&,! 23! /$11+! (%)21)$5! (%! &#$! >.&#2>#,+(2128,! 23! >+2*(.+(+M! +0/#! .+!
J$*.&(%2/,&$+M!5$%5*(&(/!/$11+!a@;+VM!.%5!ei<M!<#ZM!<#Zm!.%5!<#jj!/$11+D!<#(+!(9>1($+!&#.&!<e-!
9(8#&! =$! (%)21)$5! (%! =2&#! &#$! (%(&(.1! >#.+$! .%5! &#$! /#*2%(/! >#.+$! 23! >+2*(.+(+D! <#$*$32*$M!
%$0&*.1(R.&(2%!23!<e-!/.%!.33$/&!+$)$*.1!+&.8$+!23!&#$!5(+$.+$!=,!(%&$*3$*(%8!K(&#!&#$!./&().&(2%!




(%! >*$5(+>2+$5! (%5()(50.1+D! P! *$/$%&!9$&.F.%.1,+(+! =,! #0.%8! $&! .1D! *$)$.1$5! .! +(8%(3(/.%&1,!
5$/*$.+$5!*(+J!23!>+2*(.+(+!32*!&#$!<e-!p[o"lP!>21,92*>#(+9!.%5!.%!(%/*$.+$5!*(+J!32*!<e-!
Page 92 of 237 
jpo"lPDjj!<#$+$!+(%81$!%0/1$2&(5$!>21,92*>#(+9+!a4eC+V!/.%!(%310$%/$!&#$!&*.%+/*(>&(2%!.%5!
*$801.&(2%!23!<e-!.%5!2&#$*!+0+/$>&(=(1(&,!8$%$+M!+0/#!.+!4<P<nM!6EFZ[!.%5!)(&.9(%!*$/$>&2*!@D!
g2K$)$*M! &#.&! +&05,! #.+! +29$! 1(9(&.&(2%+M! +0/#! .+! *$1.&()$1,! +9.11! +.9>1$! +(R$! .%5! 1./J! 23!
.5G0+&$5!$+&(9.&$+D!-0*&#$*!*$+$.*/#!+#2015! (%)$+&(8.&$!8$%$!8$%$! (%&$*./&(2%+D! 6%!.55(&(2%M!
$)(5$%/$! .1+2! (%5(/.&$+! &#.&! <e-P6CplPj[! .33$/&+! &#$! *$+>2%+$! &2! .%&(F<e-! &*$.&9$%&D! Pj[!
/.%!1(9(&!e-Ft7F9$5(.&$5!(%31.99.&(2%D!P!>2+(&()$!*$+>2%+$!&2!$&.%$*/$>&!K.+!320%5!92+&1,!
(%!>2>01.&(2%+!/.**,(%8!&K2!/2>($+!23!&#$!.11$1$!K(&#!&#$!"!.11$1$!23!4eC!*+qZ[q[n!12/.&$5!(%!
&#$!AVWU,\X!8$%$Djp!<#(+! (%32*9.&(2%!/2015!#$1>!/1(%(/(.%+! &2!9.J$!.%! (%32*9$5!5$/(+(2%!&2!
+$1$/&!&#$!.>>*2>*(.&$!<e-!.%&.82%(+&!&#$*.>,D!
<#$!>.+&!,$.*+M!%$K!+$&+!23! /,&2J(%$+!#.)$!=$$%!.55$5! &2! &#$!>.&#2>#,+(2128,!23!>+2*(.+(+M!
$d>.%5(%8!20*!)($K!23! .%!.1*$.5,! /29>1$d!5(+$.+$D!e$K!>1.,$*+! +0/#!.+! 6EFZYM! 6EFj[M! 6EFjj!
.%5! 6EFjn! #.)$! .1+2! =$$%! (9>1(/.&$5! (%! >+2*(.+(+Djnwjq! 6&! #.+! .1+2! =$$%! >2+&01.&$5! &#.&! <e-!
9(8#&!=$!(%)21)$5!(%!&#$!(%50/&(2%!23!&#$+$!/,&2J(%$+D!-2*!$d.9>1$M!&#$!8*20>!23!g..+$!0+$5!.!
90*(%$! +>2%&.%$20+!>+2*(.+(+!925$1! &2!0%*.)$1! &#$! *21$!23!<e-! (%! &#$! (%50/&(2%!23! 6EFjnDjm!
<*.%+8$%(/! $d>*$++(2%! 23! &#(+! /,&2J(%$! K.+! +033(/($%&! &2! (%50/$! +J(%! (%31.99.&(2%M! .%5!







<,>$! 6! (%&$*3$*2%+! .*$!K$11! J%2K%! 32*! &#$(*! .%&()(*.1! $33$/&+M!K#(/#!K$*$! 3(*+&! 5$+/*(=$5! (%!
ZYrm!=,!6+../+!.%5!E(%5$9.%%!.+!.!3./&2*!(%&$*3$*(%8!K(&#!)(*.1!(%3$/&(2%+Dp[!<#$,!.*$!>.*&!23!
&#$!+0>$*3.9(1,!23!(%&$*3$*2%+!.%5!/2%+(+&!23!&,>$!6M!66!.%5!666!(%&$*3$*2%+D!6%!#09.%+!&#$*$!.*$!
Page 93 of 237 
Zp!8$%$+!32*!6-e.1>#.!a6-evV!.%5!+(%81$!8$%$+!32*!6-e=$&.!a6-euVM!6-e$>+(12%M!6-eJ.>>.!.%5!
6-e29$8.D!<#$,!+(8%.1! &#*208#!.!#$&$*25(9$*(/!/29>1$d!/29>2+$5!23! 6-eP:Z!.%5! 6-eP:jD!
Q)$*!&#$!1.+&!5$/.5$+M!(%/*$.+(%8!(%+(8#&!(%&2!&#$(*!.%&()(*.1!9$/#.%(+9+!#.)$!1$5!&2!&#$!0+$!23!
&,>$!6!6-e!.+!.!&#$*.>,!32*!)(*.1!(%3$/&(2%+!+0/#!.+!g$>.&(&(+!7!.%5!;DpZMpj!P1&#208#!&#$!.%&()(*.1!
./&()(&($+!23! (%&$*3$*2%+! 32*9!.%! (%&$*$+&(%8! &2>(/M! &#(+! *$)($K!K(11!%2&! 32/0+!2%! &#(+!./&()(&,D!
<,>$!6!6-e+!#.)$!.1+2!=$$%!(9>1(/.&$5!(%!&#$!*$+>2%+$!&2!=./&$*(.1!(%3$/&(2%+M!(%31.99.+29$!
./&().&(2%M!(%&$+&(%.1!#29$2+&.+(+M!/.%/$*!.%5!(%!(%31.99.&2*,!.%5!.0&2(990%$!5(+$.+$+!+0/#!
.+! /2$1(./!5(+$.+$M!;*2#%c+!5(+$.+$!.%5!901&(>1$! +/1$*2+(+D!<,>$! 6! 6-e+!.*$! &#208#&! &2!>1.,!.!
9.G2*!*21$! (%! &#$!>.&#28$%$+(+!23!>+2*(.+(+!.+!K$11D!C.&($%&+! &*$.&$5!K(&#! 6-eu!.%5!6-ev!32*!
901&(>1$! +/1$*2+(+! 2*! #$>.&(&(+! ;M! *$+>$/&()$1,M! #.)$! *$>2*&$5! 7%& ("="! (%50/&(2%! 2*!
$d./$*=.&(2%!23!>*$F$d(+&(%8!>+2*(.+(+Dpp!P3+#.*!$&!.1D!+&05($5!.11!>0=1(+#$5!/.+$+!23!#$>.&(&(+!;!
>.&($%&+! K#2! 5$)$12>$5! >+2*(.+(+! 50*(%8! 6-ev! &*$.&9$%&D! <#$,! *$>2*&$5! 2%! pq! /.+$+! K#2!
+033$*$5! 3*29! 7%& ("="! 5$)$12>9$%&! 2*! .88*.).&(2%! 23! >*$F$d(+&(%8! >+2*(.+(+Dpn! '>2%!
5(+/2%&(%0.&(2%! 23! 6-ev! &#$*.>,M! Yp\! 23! &#$! >.&($%&+! *$>2*&$5! *$+210&(2%! 23! &#$! /0&.%$20+!
5(+$.+$D!W2*$2)$*M!e$+&1$!$&!.1D!+#2K$5!&#.&!6-ev!5*()$+!&#$!5$)$12>9$%&!23!3011F=12K%!<F/$11!
5$>$%5$%&! >+2*(.+(+D! <#$,! 0+$5! .!920+$! d$%28*.3&!925$1! (%!K#(/#! >1.+9./,&2(5! 5$%5*(&(/!
/$11+! a>@;+V! (%3(1&*.&$! &#$!+J(%!)$*,!$.*1,!.%5M!2%/$!./&().&$5M!>*250/$! (99$%+$!.920%&+!23!
6-evDpr! 712/J(%8! 6-ev! ./&()(&,! K(&#! .%! .%&(=25,! 5(*$/&$5! .8.(%+&! 6-eP:j! >*$)$%&$5! &#$!
5$)$12>9$%&!23!>+2*(.+(+D!6%!.55(&(2%M!8$%$&(/!+&05($+!*$)$.1$5!&K2!8$%$+!23!*(+J!32*!>+2*(.+(+!
&#.&!.*$!.++2/(.&$5!K(&#!&,>$!6!6-e+A!>VWZZY!.%5!33bHRk&&#$!1.&&$*!.1+2!J%2K%!.+&>,'F,D!72&#!
.*$! (%)21)$5! (%! +$%+(%8! )(*0+$+! .%5! &#$! +0=+$?0$%&! (%50/&(2%!23! &,>$! 6! 6-e+DpqMpm!P55(&(2%.1!





Page 94 of 237 
g2K$)$*M!*$+01&+!3*29!=.+(/!+/($%/$!+&05($+!2%!&#$!*21$!23!&,>$!6!6-e+!.*$!/2%&*.5(/&2*,D!4(%/$!
I.%!5$*!-(&+!5$+/*(=$5!P15.*.!.+!.!).1(5! (%50/(=1$!$d>$*(9$%&.1!925$1! 32*!>+2*(.+(+! (%!9(/$M!
9.%,!*$+$.*/#!8*20>+!#.)$!0+$5!&#(+!925$1!&2!(%)$+&(8.&$!&#$!921$/01.*!=.+(+!23!>+2*(.+(+DpY!
P15.*.!/2%&.(%+!r\!23!(9(?0(925!a6WsVM!K#(/#!(+!.!<E:m!.82%(+&!&#.&!./&().&$+!>@;+!.%5!&#0+!
./&+! .+! .! >2&$%&! (%50/$*! 23! &,>$! 6! 6-e+D!@.(1,! .>>1(/.&(2%! 23! P15.*.! (+! +033(/($%&! &2! (%50/$! .!
>+2*(.+(+F1(J$! >#$%2&,>$! (%! 9(/$D! P15.*.! /*$.9! (+! 0+$5! .8.(%+&! =.+.1! /$11! /.*/(%29.+! .%5!
8$%(&.1!K.*&+!.%5!/.%! (%5$$5! (%50/$!>+2*(.+(+! (%!>.&($%&+!.+!.! +(5$!$33$/&D!<#$!*21$!23! &,>$! 6!
6-e+! (%! P15.*.F(%50/$5! >+2*(.+(32*9! +J(%! (%31.99.&(2%! #.+! .1+2! =$$%! +&05($5! (%! 6-eP:ZF
5$3(/($%&!9(/$!0+(%8!&#$!P15.*.!925$1D!<K2!+&05($+!+088$+&!&#.&!P15.*.F(%50/$5!+J(%!1$+(2%+!
.*$!(%5$>$%5$%&!3*29!&,>$!6!6-e!+(8%.1(%8Dn[MnZ!W(/$!1./J(%8!6-eP:Z!K$*$!%2&!>*2&$/&$5!3*29!









3*29! <E:m! .%5! 6-eP:ZD! <#$+$! 2=+$*).&(2%+! +0>>2*&! .! *21$! 32*! &,>$! 6! 6-e! +(8%.1(%8! (%! &#(+!
/#*2%(/! +J(%!5(+$.+$M! 1$.5(%8! &2! &#$!/2%/$>&!23!=12/J(%8! &#$+$!/,&2J(%$+!.+!K$11D! 6%5$$5M! &#$!
/29>.%,!W$56990%$!/2%50/&$5!.!>#.+$!6!&*(.1!2%!>.&($%&+!K(&#!>+2*(.+(+!&2!(%)$+&(8.&$!&#$!




Page 95 of 237 
#.5!.1*$.5,!+#2K%!/1(%(/.1!=$%$3(&!(%!.!&*(.1!32*!+,+&$9(/!10>0+!$*,&#$9.&2+0+!a4EHVM!.%2&#$*!
5(+$.+$! /#.*./&$*(R$5!=,! (%/*$.+$5! &,>$! 6! 6-e!./&()(&,D!<#$! .0&#2*+! *01$5!20&! &#.&! 2=+$*)$5!
5(33$*$%/$! =$&K$$%! &#$! &*(.1+! K$*$! 50$! &2! .%&(=25,! 52+$! 5(33$*$%/$+D! g2K$)$*M! &#$! +&05,!
32/0+$5!2%1,!2%!6-ev!&#208#!6-eu!(+!0>*$801.&$5!(%!>+2*(.&(/!1$+(2%+!.+!K$11M!.%5!=2&#!1(8.%5+!
+(8%.1! &#*208#!&#$!6-eP:Zl6-eP:j!/29>1$dD!W2*$2)$*M! &#$,!2%1,!+&05($5!&#$!$33$/&!23! 6-ev!
(%#(=(&(2%!(%!$+&.=1(+#$5!>+2*(.&(/!>1.?0$+M!K#$*$.+!5.&.!+088$+&+!&#.&!&,>$!6!6-e+!9.(%1,!#.)$!
.!*21$! (%! (%(&(.&(%8!>+2*(.+(+D!<#$,!/2015!2%1,!/2%/105$!&#.&!=12/J(%8!6-ev!K(&#!WH@6Frnr! (+!
%2&! +033(/($%&! &2! *$50/$! &,>$! 6! 6-eF(%50/(=1$! 8$%$+! (%! $+&.=1(+#$5! >+2*(.&(/! >1.?0$+D! 6%!
/2%/10+(2%M!&#$+$!2=+$*).&(2%+!+0>>2*&!&#$!(%(&(.&(%8!*21$!23!&#$!&,>$!6!6-e+!(%!>+2*(.+(+D!
748%(45(;C/+XW;C/-\('<(:=4*'#='=(
Q)$*! *$/$%&! ,$.*+M! .%2&#$*! +$&! 23! /,&2J(%$+! #.+! $9$*8$5! .+! 9.G2*! >1.,$*+! (%! ).*(20+!
.0&2(990%$! 5(+$.+$+A! &#$! 6EFjpl6EFZm! .d(+D! <#$+$! &K2! /,&2J(%$+! /#.*./&$*(R$! .! +0=+$&! 23!
#$1>$*! <! /$11+! /.11$5! <F#$1>$*! Zm! a<#ZmVM! K#(/#! >1.,! .! 9.G2*! *21$! (%! >+2*(.+(+! .%5! 2&#$*!
(%31.99.&2*,! 5(+2*5$*+D! C+2*(.+(+! 0+$5! &2! =$! *$8.*5$5! .+! .! <#ZF5*()$%! 5(+$.+$M! =0&! 20*!
0%5$*+&.%5(%8!23!&#$!5(+$.+$!#.+!8*$.&1,!/#.%8$5!2)$*!&#$!,$.*+!.%5!%2K!(&!(+!*$8.*5$5!.+!.!
<#Zm!5(+$.+$D!<#Zm!/$11+!.*$!/#.*./&$*(R$5!=,!>*250/&(2%!23!6EFZmM!6EFjZM!.%5!6EFjjD!<#$,!/.%!
>*250/$!<e-!.%5! 6EFq!.+!K$11! (%! *$+>2%+$! &2!/$*&.(%!+&(901(Dnn!<#Zm!/$11+!5(33$*$%&(.&$! 3*29!
%.()$!;@nx!<!/$11+!(%!&#$!>*$+$%/$!23!<"-FuM!6EFZu!.%5!6EFqD!6EFjp!K.+!>*$)(20+1,!.++09$5!&2!
=$!$++$%&(.1!32*!5(33$*$%&(.&(2%!.+!K$11M!=0&!(+!%2K!&#208#&!&2!+&(901.&$!+0*)().1!.%5!$d>.%+(2%!





23! 6EFZj>n[!.%5! 6EFZj>prM!K#(/#! &28$&#$*! 32*9!6EFZj>m[D! 6EFZj!.%5! 6EFjp!+#.*$!.!/2992%!
Page 96 of 237 
*$/$>&2*!+0=0%(&M!6EFZj:uZM!K#(/#!&28$&#$*!K(&#!6EFjp:!32*9+!&#$!+(8%.1(%8!*$/$>&2*!/29>1$d!
32*!6EFjpD!!
6%! >+2*(.+(+! >.&($%&+M! &#$! 6EFjp! >.&#K.,! (+! ./&().&$5! .%5! /#.*./&$*(R$5! =,! #(8#! 1$)$1!
>*250/&(2%! 23! 6EFjp! =,! @;+! .%5! J$*.&(%2/,&$+! .%5! (%/*$.+$5! %09=$*+! 23! <#Zm! /$11+Dnq!
6%/*$.+$5!9:eP! 1$)$1+!23! 6EFjp>ZY!.%5! 6EFZj>n[M!=0&!%2&! 6EFZj>prM!#.)$!=$$%!5$&$/&$5! (%!
).*(20+! +&05($+M! >2(%&(%8! &2! .! +>$/(3(/! *21$! 32*! 6EFjp! =0&! %2&! 6EFZjnmD! "$%$&(/! .++2/(.&(2%!
+&05($+!#.)$!*$)$.1$5!>21,92*>#(+9+!(%!&#$!6EFZj>n[!.%5!6EFjp:!8$%$+!&#.&!(%/*$.+$!&#$!*(+J!
23! 5$)$12>(%8! >+2*(.+(+D! Q&#$*! (%&*(80(%8! 2=+$*).&(2%+! (%/105$! &#$! 32112K(%8A! *$>$.&$5!
(%&*.5$*9.1! (%G$/&(2%+! 23! 6EFjp! .*$! +033(/($%&! &2! (%50/$! ./.%&#2+(+! (%! +J(%M! K#$*$.+! 9(/$!
1./J(%8! &#$! 6EFjp>ZY! +0=0%(&! 52! %2&! 5$)$12>! 3011F=12K%! >+2*(.+(+F1(J$! +J(%! 1$+(2%+! 0>2%!
&*$.&9$%&!K(&#! (9(?0(925DpY! <#$+$!9(/$! .1+2! /.%%2&! (%50/$! 6EFZmP! .%5! 6EFZm-D!L2#%! .%5!
/211$.80$+! +#2K$5! &#.&! &#$! 6EFjp! >*250/$5! =,! E.%8$*(%F%$8.&()$! /2%)$%&(2%.1! @;+! (+!
(9>2*&.%&!32*!&#$!5$)$12>9$%&!23!>+2*(.&(/!1$+(2%+!(%!9(/$DnZ!g2K$)$*M!&#$!(%(&(.1!*.&(2%.1$!&2!
&.*8$&!6EFjp!K.+!%2&!=.+$5!2%!&#$+$!2=+$*).&(2%+D!g(8#!6EFZj!.%5!6EFjp!1$)$1+!K$*$!5$&$/&$5!
(%!>+2*(.&(/!+J(%! 1$+(2%+M!,$&! (%#(=(&(2%!23!2%1,! &#$!>n[!+0=0%(&! (9>*2)$5!/1(%(/.1!+,9>&29+M!
K#$*$.+!(%#(=(&(2%!23!6-eyM!K#(/#!(+!*$8.*5$5!.+!&#$!J$,!/,&2J(%$!(%!6EFZjl<#Z!+(8%.1(%8M!5(5!
%2&D!712/J(%8!6EFZj>n[!*$50/$5!<#Z!/,&2J(%$+!.%5!6EFZjl6EFjp!1$)$1+!(%!>+2*(.+(+!>.&($%&+D!!
;29>.*$5! &2!#$.1&#,!/2%&*21+M!>+2*(.+(+!>.&($%&+!#.)$!#(8#$*! 1$)$1+!23! 6EFZm! (%! 1$+(2%.1!+J(%!
.%5!(%!>$*(>#$*.1!/(*/01.&(2%D!<#$!1$)$1+!23!6EFZm!.1+2!/2**$1.&$!K(&#!5(+$.+$!+$)$*(&,D!4$)$*.1!




>1.?0$+Dno! 6%! &#$! +.9$! +$&&(%8M! 6EFZm-! >1.,+! .! 92*$! >*29(%$%&! *21$! &#.%! 6EFZmPD! 6EFZm-F
>*250/(%8!1,9>#2/,&$+!.*$!320%5!(%!#(8#$*!%09=$*+!(%!P15.*.F&*$.&$5!+J(%!&#.%!6EFZmP!.%5!
6EFjj! >*250/(%8! /$11+M! .%5! +(9(1.*1,M! 6EFZm-FJ%2/J20&! 9(/$! +#2K$5! +(8%(3(/.%&1,! 1$++!
Page 97 of 237 
(%31.99.&(2%! /29>.*$5! &2! 6EFZmPFJ%2/J20&!9(/$D!P1&#208#! (&! (+!J%2K%! &#.&! 6EFZmP!.%5! 6EF
Zm-! 5(33$*! (%! $33$/&+! .%5! (%! *$801.&(2%M! 1(&&1$! (+! J%2K%! .=20&! &#$(*! 5(+&(%/&! *21$+! (%! #09.%!
>+2*(.+(+D! 6%!;*2#%c+!5(+$.+$M! 6EFZmP!.%5! 6EFZm-!>1.,!5(33$*$%&! *21$+D!<#$! 1.&&$*! (+!.&&*(=0&$5!
+21$1,! .! >.&#2128(/.1! *21$! 32*! 5*()(%8! (%31.99.&(2%M! K#$*$.+! &#$! *21$! 23! 6EFZmP! (+! 5$=.&$5D!
72&#! >*2F! .%5! .%&(F(%31.99.&2*,! $33$/&+! #.)$! =$$%! *$>2*&$5! 32*! 6EFZmP! (%! ;*2#%c+!
5(+$.+$DZZMnYwrZ! g2K$)$*M! 50.1! =12/J.5$! 23! =2&#! 1(8.%5+! #.+! =$$%! *$>2*&$5! =,! L$5$=,$F




&K2!92%2/12%.1! .%&(=25($+!.8.(%+&! 6EFZmP!.%5!2%$!.8.(%+&! 6EFZm:P!#.)$!=$$%!$).10.&$5! (%!
/1(%(/.1! &*(.1+! 32*! &#$! &*$.&9$%&! 23! >+2*(.+(+D! 72&#! +$/0J(%09.=! ae2).*&(+V! .%5! (d$J(R09.=!
aE(11,V! &.*8$&! 6EFZmPM! .%5! =*25.109.=! aP98$%V! &.*8$&+! 6EFZm:PD! H./#! .%&(=25,! #.+! =$$%!
/29>.*$5! &2! $&.%$*/$>&! .%5! 5.&.! 3*29! &#$+$! &*(.1+! .*$! $%/20*.8(%8D! 4&(11M! &#$! ?0$+&(2%! (+!
K#$&#$*!(&!(+!=$+&!&2!&.*8$&!&#$!1(8.%5!2*!&#$!*$/$>&2*D!Q%!&#$!2%$!#.%5M!/,&2J(%$+!.*$!*$.5(1,!
.//$++(=1$!&2!&#$!%$0&*.1(R(%8!.%&(=25($+!(%!/(*/01.&(2%M!=0&!*$/$>&2*+!.*$!$d>*$++$5!(%!&(++0$+!
.%5! 9(8#&! =$! (%.//$++(=1$D! Q%! &#$! 2&#$*! #.%5M! 92+&! /,&2J(%$! 3.9(1($+! /2%+(+&! 23! 5(33$*$%&!
1(8.%5+!.%5!&#$+$!/,&2J(%$+!.*$!23&$%!*$50%5.%&D!6%!&#$!/.+$!23!6EFZmM!+>$/(3(/!(%#(=(&(2%!23!6EF
ZmP!9.,!%2&!=$!+033(/($%&M!.+!6EFZm-!*$9.(%+!./&()$M!+2!=12/J(%8!&#$!/2992%!*$/$>&2*!0%(&!6EF
Zm:P! 9(8#&! =$! 92*$! $33$/&()$D! $&! .%2&#$*! >2++(=(1(&,! (+! &.*8$&(%8! 6EFZmP! .%5! 6EFZm-!
+(901&.%$20+1,M!K#(/#!K.+!$d>12*$5!=,!"$%$%&$/#!.%5!e2)6990%$D!:"mqjn!a"$%$%&$/#V!.%5!
e6FZn[Z! ae2)6990%$V! .*$! =2&#! (%! /1(%(/.1! >#.+$! 6! &*(.1+Drj! -0&0*$! +&05($+! K(11! *$)$.1! &#$!
=$%$3(/(.1!$33$/&+!23!&.*8$&(%8!&#$!6EFjpl6EFZm!.d(+!(%!>+2*(.+(+!.%5!2&#$*!6W6@+D!
!
Page 98 of 237 
96%('<2%*:8#)(G%2K%%<(9>?(#<$(2):%(;(;?>=('<(:=4*'#='=(
W2+&!%0/1$.&$5!/$11+!$d>*$++!=2&#!<e-:Z!.%5!&#$!&,>$!6!6-e!*$/$>&2*+!.%5!/.%!&#0+!*$+>2%5!
&2!=2&#!/,&2J(%$! 3.9(1($+D!<#$!=.1.%/$!=$&K$$%!<e-!.%5! &,>$! 6! 6-e+! (+! /*0/(.1! 32*!.!#$.1&#,!
(990%$!*$+>2%+$D!6%(&(.11,M! (&!+$$9$5!&#.&!<e-!9.(%1,!*$801.&$5!*$+>2%+$+!.8.(%+&!=./&$*(.1!
(%+01&+!K#$*$.+! &,>$! 6! 6-e+! a.%5! &,>$! 66! .%5! 666V!K$*$! &#208#&! &2! 30%/&(2%!2%1,! .+! .%&()(*.1!
/,&2J(%$+D! $&M! $1.=2*.&$! +&05($+! *$)$.1$5! &#.&! %$(&#$*! /,&2J(%$! (+! $d/10+()$1,! (%)21)$5! (%!





<e-M!K#$*$.+!<e-!+(1$%/$+! &,>$! 6! 6-e!>*250/&(2%D!<28$&#$*!K(&#!>@;+M! &#$,!5*()$! &#$! (%31.99.&2*,!
$)$%&+!(%!>+2*(.+(+D!
!
<e-!/.%!$(&#$*! (%50/$!2*! (%#(=(&! &#$!>*250/&(2%!23! &,>$!6! 6-e+D!.*(1(%.!$&!.1D!5$+/*(=$5!#2K!
>*(9.*,! 9./*2>#.8$+! +&(901.&$5! K(&#! <e-! *.>(51,! >*250/$5! 6:-ZF9$5(.&$5! 6-euDrp! <#(+!
(%50/&(2%!K.+!+$13F+0+&.(%(%8!.%5!./&$5!(%!+,%$*8,!K(&#!52K%+&*$.9!$33$/&+!23!<e-D!<#$,!.1+2!
+#2K$5! &#.&! (%! &#$! >*$+$%/$! 23! <e-M! 9./*2>#.8$+! .*$! >*(9$5! .%5! &#$(*! *$+>2%+$+! &2!
+0=+$?0$%&! <E:mFo! .%5! FY! +&(901.&(2%! .*$! $%#.%/$5! 50$! &2! (%/*$.+$5! >*250/&(2%! 23! &,>$! 6!
6-e+D! 4(9(1.*! *$+01&+! K$*$! 2=&.(%$5! (%! 3(=*2=1.+&F1(J$! +,%2)(2/,&$+! 3*29! >.&($%&+! K(&#!
*#$09.&2(5! .*&#*(&(+Drn! W2*$2)$*M! K$! +#2K$5! &#.&! &,>$! 6! 6-e+! 9$5(.&$! +29$! 23! &#$! &2d(/!
$33$/&+!23!<e-!=,!9$5(.&(%8!&(++0$! (%3(1&*.&(2%!=,!K#(&$!=1225!/$11+!.%5!/$11!5$.&#Drr! 6%!&#$+$!
+$&&(%8+M!<e-!(+!*$+>2%+(=1$!32*!&#$!>*250/&(2%!23!&,>$!6!6-e+!.%5!=2&#!23!&#$9!./&!(%!/2%/$*&!
&2!$%#.%/$! (%31.99.&(2%D! 6%!2&#$*!/2%5(&(2%+M!<e-! (%#(=(&+! &#$!>*250/&(2%!23! &,>$! 6! 6-e+!=,!
Page 99 of 237 
./&(%8!2%!&#$!>@;+!a-(80*$!ZVD!>@;+!82!&#*208#!+&.8$+!23!9.&0*.&(2%!.%5!<e-!/.%!.//$1$*.&$!
&#(+! >*2/$++D! P/&().&(2%! .%5! 9.&0*.&(2%! 9.*J$*+M! +0/#! .+! ;;:mM! ;@op! .%5! gEPF@:M! .*$!
(%/*$.+$5!K#$%!>@;+!.*$!&*$.&$5!K(&#!$d28$%20+!<e-Drq!40*>*(+(%81,M!0>2%!+&(901.&(2%M!>@;+!
>*250/$!=2&#!6-ev!.%5!<e-D!<e-!*$./#$+!.!9.d(909!=$32*$!6-ev!.%5!32*/$+!>@;+!&2!9.&0*$D!
W.&0*$! >@;+! /$.+$! &2! >*250/$! 6-evD! e$0&*.1(R.&(2%! 23! <e-! +0+&.(%+! &#(+! 6-ev! >*250/&(2%M!




&,>$! 6! 6-e! *$+>2%+$M! (%5(/.&(%8! &#.&!<e-! (+! (%)21)$5! (%! +(1$%/(%8! &#$! &,>$! 6! 6-e! *$+>2%+$! &2!
<E:m!&*(88$*(%8!=*/!<e-:Z!a0%>0=1(+#$5!*$+01&+VD!6&!#.+!=$$%!>2+&01.&$5!&#.&!%$0&*.1(R(%8!<e-!
=,! .%&(=25($+! (%#(=(&+! &#(+! 9.&0*.&(2%! >*2/$++! .%5! (+! *$+>2%+(=1$! 32*! $d/$++()$! 6-ev!
>*250/&(2%M! K#(/#! /2015! 1$.5! &2! 7%& ("="! (%50/&(2%! 2*! $d./$*=.&(2%! 23! >*$F$d(+&(%8!





$d/$++()$!.920%&+!23! &,>$! 6! 6-e+M! (%50/(%8!.%!$d.88$*.&$5!>*2F(%31.99.&2*,! 122>D!C2&$%&(.1!
#.R.*520+! +&(901(!9(8#&! /29$! 3*29! &#$! /0&.%$20+!9(/*2=(29$M! 2)$*./&().&(%8! &#$! (990%$!
+,+&$9!50*(%8!K20%5+!.%5! (%3$/&(2%+! (%! &#$+$!>.&($%&+D!:$+$.*/#$*+! (%)$+&(8.&$5!&#$!*21$!23!
&#$! +J(%! 9(/*2=(29$! (%! >+2*(.+(+! >.&($%&+M! .%5! &#$! 2=+$*).&(2%+! 23! "*(/$c! *$+$.*/#! 8*20>!
+088$+&!.%!(%&(9.&$!(%&$*>1.,!K(&#!&#$!+J(%!9(/*2=(29$M!K#(/#!&*(88$*+!&#$!+$%+(&(R$5!(990%$!
+,+&$9!(%!&#$+$!>.&($%&+M!1$.5(%8!&2!>+2*(.&(/!1$+(2%+!a-(80*$!jVDq[wqj!W2*$2)$*M!.%.1,+(+!23!&#$!
/0&.%$20+! 9(/*2=(29$! 3*29! %2%F*$+>2%5$*+! &2! .%&(F<e-! 2*! 3*29! >.&($%&+! K(&#! .! +&*2%8$*!
64:H!+(8%.&0*$!K2015!.112K!0+! &2!$d&*.>21.&$! &#$!5.&.! 3*29!/,&2J(%$! 1$)$1+! &2! &#$!>2&$%&(.1!







+(1$%/$+! >*250/&(2%! 23! &,>$! 6! 6-e! ajVD! P55(&(2%.1! <E:m! .82%(+&+M! >2++(=1,! *$+(5(%8! 2%! &#$! +J(%! /.%!
&*(88$*! >@;+! 50*(%8! +&*$++! *$+>2%+$+M! =0&! &#(+! (+! +&*(/&1,! /2%&*211$5U! &#$! (%31.99.&(2%! *$+21)$+D! <#(+!




6%&*(80(%81,M! &,>$! 6! 6-e+! 9.,! .1+2! =$! *$8.*5$5! .+! >*28%2+&(/! 9.*J$*+! 32*! *$+>2%+()$%$++!
&2K.*5!.%&(F<e-!5*08+D!<K2!+&05($+!(%)$+&(8.&$5!&#(+!9.&&$*!32*!*#$09.&2(5!.*&#*(&(+!a:PVD!6%!
j[Z[M!W.)*.8.%(! .%5! /211$.80$+! +&05($5! &#$!.++2/(.&(2%!=$&K$$%!>1.+9.! &,>$! 6! 6-e!./&()(&,!
.%5! &#$! 6-eulv! *.&(2D! <#$,! 320%5! &#.&! &#(+! *.&(2M! &28$&#$*! K(&#! 6EFZ*.M! /2015! >*$5(/&! &#$!
&#$*.>$0&(/!*$+>2%+$!&2!<e-!.%&.82%(+&+Dqp!<#$!.0&#2*+!>*2>2+$!&#.&!(%/*$.+$5!6-eu!1$)$1+!(%!
:P! >.&($%&+! *$+01&! (%! .%&(F>*21(3$*.&()$! $33$/&+! &#.&! +,%$*8(R$! K(&#! &#$! .%&(F(%31.99.&2*,!
$33$/&+! 23! <e-! (%#(=(&(2%M! *$+01&(%8! (%! (9>*2)$5! $33(/./,D! P%2&#$*! +&05,! /2%50/&$5! =,! &#$!
8*20>! 23! I$*K$(G! (%)$+&(8.&$5! &#$! &,>$! 6! 6-e! +(8%.&0*$! =$32*$! .%5! .3&$*! &*$.&9$%&! 23! :P!
>.&($%&+! K(&#! $&.%$*/$>&Dqn! <#(+! &*$.&9$%&! (%50/$5! .! +(8%(3(/.%&! (%/*$9$%&! 23! &,>$! 6! 6-eF
*$801.&$5! 8$%$+! (%! .! +0=+$&! 23! >.&($%&+D! :$9.*J.=1,M! &#$+$! >.&($%&+! #.5! .! >22*! /1(%(/.1!
20&/29$! 32112K(%8! $&.%$*/$>&! &*$.&9$%&D! 6&!90+&! =$! >2(%&$5! 20&! &#.&! (%! &#$! 3(*+&! +&05,! &#$!




&,>$! 6! 6-eF*$801.&$5! 8$%$+! =$32*$! .%,! &*$.&9$%&! &2! >*$5(/&! &#$! >.&($%&c+! *$+>2%+$! &2!
&*$.&9$%&!K(&#!.%&(F<e-!5*08+D!6%5$$5M!.!%$K!/1(%(/.1!+&05,!K(11!(%)$+&(8.&$!K#$&#$*!&#$*$!(+!.!










:$>$.&$5! (%&*.5$*9.1! (%G$/&(2%! 23! 6EFZm! *$+01&+! (%! $5$9.M! 6EFZu! >*250/&(2%! .%5! %$0&*2>#(1!
*$/*0(&9$%&! (%! &#$! +J(%M! >.*&(.11,! 9$5(.&$5! =,! ;.+>.+$FZ! .+! K$11DqY! g2K$)$*M! 6EFZm! (+! %2&!
.1K.,+!.!>2&$%&! &*(88$*!2%! (&+!2K%D!W.(2%$!$&!.1D! $1$8.%&1,!+#2K$5! (%! &K2!920+$!925$1+!23!
(%31.99.&(2%! &#.&! 6EFZm! /.%! $d$*&! (&+! >*2F(%31.99.&2*,! 30%/&(2%+! 2%1,! (%! .! >*$5(+>2+$5!
$%)(*2%9$%&M!=0&!%2&!2%!(&+!2K%Dm[!<#$!9.(%!./&(2%!23!6EFZm!#$*$!+$$9+!&2!=$!*$/*0(&9$%&!23!
%$0&*2>#(1+! &2! &#$! +(&$! 23! (%31.99.&(2%D! <#208#! 6EFZm!9.,! +$$9! .!K$.J! (%50/$*M! $)(5$%/$!
+088$+&+!&#.&!(&!/.%!$%#.%/$!(%31.99.&(2%!&#*208#!+,%$*8,!K(&#!<e-!.%5!6-eyD!-2*!$d.9>1$M!
6EFZm! .33$/&+! J$*.&(%2/,&$! ./&().&(2%! =,! 6-eyD! '>2%! &*$.&9$%&! K(&#! 6EFZmM! J$*.&(%2/,&$+!
>*250/$! "WF;4-! (%! #(8#$*! ?0.%&(&($+! &#.%! .3&$*! +&(901.&(2%! K(&#! 6-ey! .12%$D! g2K$)$*M!
/29=(%$5!&*$.&9$%&!K(&#!6EFZm!.%5!6-ey!*$)$.1+!&#$(*!+,%$*8(+&(/!$33$/&!(%!&#$!>*250/&(2%!23!
Page 102 of 237 
"WF;4-DmZ!E(J$K(+$M!&#$!>*250/&(2%!23!;O;EZ!=,!J$*.&(%2/,&$+!(+!$%#.%/$5!=,!.!/29=(%.&(2%!





.55(&(2%M! =2&#! /,&2J(%$+! $%#.%/$! &#$! >*250/&(2%! 23! ;;Ej[M! W;CFZM! W6CFjM! 4Z[[Po! .%5! uF
5$3$%+(%!p!+,%$*8(+&(/.11,DmpMmrwmo!4Z[[Po!(+!(%50/$5!=,!<e-!%2&!2%1,!(%!#09.%!J$*.&(%2/,&$+!








I.*(20+! /$11! &,>$+! (%!>+2*(.&(/! +J(%!>*250/$!<e-!.%5! 6EFZmD!<e-!.%5! 6EFZm! /.%! +&(901.&$!%$0&*2>#(1!
*$/*0(&9$%&! 2%! &#$(*! 2K%M! =0&! .1+2! &28$&#$*! (%! .! +,%$*8(+&(/! 9.%%$*M! 1$.5(%8! &2! $%#.%/$5!
(%31.99.&(2%D!!
!
6%! 2*5$*! &2! 0%5$*+&.%5! &#$! $.*1,! /29=(%$5! ./&(2%+! 23! 6EFZm! .%5! <e-M! +J(%! =(2>+($+! 3*29!
#$.1&#,! )210%&$$*+! K$*$! 0+$5! &2! 9.J$! .%! $1$8.%&! &#*$$F5(9$%+(2%.1! 925$1M! K#(/#! &#$,!
&*$.&$5! K(&#! 6EFZm! .%5! <e-DmY! 7,! .55(%8! =2&#! >()2&.1! /,&2J(%$+! +(901&.%$20+1,M! &#$,!
9(9(/J$5!&#$!9(/*2$%)(*2%9$%&!23!>+2*(.+(+!.%5!2=+$*)$5!&#.&!&#$!(%%$*!>*21(3$*.&()$!1.,$*!
Page 103 of 237 
K.+! (%#(=(&$5! $.*1,! .%5! &#.&! &#$! 2//105(%! $d>*$++(2%! >.&&$*%! K.+! .33$/&$5D! @2%$&&(! $&! .1D!
/2%/105$5! &#.&!<e-!.%5! 6EFZm!#.)$!5(*$/&!$33$/&+!2%! &#$!#29$2+&.+(+!23! &#$!$>(5$*9(+D! 6&! (+!
&#$*$32*$! %2&! +0*>*(+(%8! &#.&! 50.1! (%#(=(&(2%! 23! <e-! .%5! 6EFZm! #.+! .1*$.5,! =$$%! >*2>2+$5D!
i2$%5$*+! .%5! /211$.80$+! 5$+/*(=$5! #2K! +(901&.%$20+! (%#(=(&(2%! 23! <e-! .%5! 6EFZm! 8*$.&1,!
*$50/$5! +,9>&29+! (%! $d>$*(9$%&.1! .*&#*(&(+Dmm! <#(+! /2015! .1+2! =$! .! +&*.&$8(/! &#$*.>,! 32*!
>+2*(.+(+D! ;2).8$%! #.+! 5$)$12>$5! .! =(+>$/(3(/! (%#(=(&2*! /2%+(+&(%8! 23! .! &*.5(&(2%.1! .%&(=25,!
.8.(%+&!<e-!.%5!.%! 6EFZmP!%$0&*.1(R(%8!-,%29$*M! .! +9.11! =(%5(%8!>*2&$(%!5$*()$5! 3*29! &#$!
#09.%! -,%! 4gp! 529.(%D! <#(+! `-,%29P=_! *$/$%&1,! $%&$*$5! >#.+$! 67l66P! &*(.1+! 32*! +.3$&,M!
&21$*.=(1(&,! .%5!>#.*9./2J(%$&(/+M! .+!K$11! .+! 32*! (9>*2)$9$%&! 23! >+2*(.&(/! +J(%! 1$+(2%+! .%5!






6EFZm! (%! >+2*(.+(+! #.+! %2&! =$$%!5$+/*(=$5D! 6%!901&(>1$! +/1$*2+(+! aW4VM!K#(/#! (+! &*$.&$5!K(&#!
6-euM!<#Zm!/$11+!>1.,!.!*21$!.55(&(2%.1! &2! &#$!*21$!23!<#Z!/$11+D! 6EFZm!9:eP!.%5!>*2&$(%!.*$!
(%/*$.+$5! (%! ./&()$! W4! =*.(%! 1$+(2%+DoZMoj! H1$).&$5! 1$)$1+! 23! 6EFZm! .*$! .1+2! 320%5! (%! =1225F
5$*()$5! 92%2%0/1$.*! /$11+! .%5! /$*$=*2+>(%.1! 310(5! 23! W4! >.&($%&+! /29>.*$5! &2! #$.1&#,!




.%5! 6EFjm! #.)$! =$$%! *$>2*&$5! &2! (%#(=(&! 6EFZmDoqMom! @$%5*(&(/! /$11+! +&(901.&$5! K(&#! 6-euM!
>*250/$! 6EFZ[M! 6EFjm! .%5! 6EFZj>prM! K#(/#! (+! 9$5(.&$5! =,! $1$).&$5! <E:m! 1$)$1+D! 6-eu! .1+2!
Page 104 of 237 
=12/J+! 6EFZuM! <"-uM! 6EFjp! .%5! 6EFZj>n[M! &#$*$=,! (%#(=(&(%8! *(& =*)5"! .%5! *(& =*="! <#Zm!
5(33$*$%&(.&(2%DooMoY! 70&! /2%31(/&(%8! *$+01&+! +088$+&! &#.&! &#$!9$/#.%(+9! 23! 6-eu! &*$.&9$%&! (+!
90/#!92*$! /29>1$dD! 6%! .!<#ZF5*()$%!HPH!925$1M! .59(%(+&*.&(2%!23! 6-eu!K.+!>*2&$/&()$! .+!
$d>$/&$5M! =0&! K#$%! <#Zm! /$11+! 9$5(.&$5! &#$! 5(+$.+$M! &*$.&9$%&! K(&#! 6-eu! .88*.).&$5! &#$!
+,9>&29+DY[!4(9(1.*1,M!>.&($%&+!+033$*(%8!3*29!*$1.>+(%8F*$9(&&(%8!W4!a::W4V!52!%2&!.1K.,+!
*$+>2%5! &2! 6-euD! 6%! .! +&05,! /2%50/&$5! =,! 71..! $&! .1DM! pmDr\! 23! &#$! >.&($%&+! K$*$! %2%F






./&().&$5! =,! &#$! *$1$.+$! 23! %0/1$(/! ./(5+! .%5! >*250/$! 6-ev! (%! *$+>2%+$M! K#(/#! >*292&$+!
$>(5$*9.1! *$8$%$*.&(2%! .%5! K20%5! #$.1(%8D! @0*(%8! &#(+! >*2/$++M! 6EFZm! .%5! 6EFjj! .*$!
>*250/$5! .+!K$11! .%5! (&! #.+! =$$%! +#2K%! &#.&! 5$>1$&(2%! 23! >@;+! (9>.(*+! &#$! >*250/&(2%! 23!
&#$+$!/,&2J(%$+D!4(9(1.*!$33$/&+!K$*$!2=+$*)$5!(%!6-eP:Z!iQ!9(/$!.%5!&#(+!K.+!.//29>.%($5!
=,!.!5$1.,!(%!K20%5!*$$>(&#$1(R.&(2%M!K#(/#!+088$+&+!&#.&!&,>$!6!6-e+!5*()$!&#$!5(33$*$%&(.&(2%!
23! 6EFZmF! .%5! 6EFjjF>*250/(%8!<! /$11+! 50*(%8!K20%5! *$>.(*DYp! 6EFjjM! .!9$9=$*! 23! &#$! 6EFZ[!
3.9(1,! #.+! .1+2! =$$%! (9>1(/.&$5! (%!W4! .%5!>+2*(.+(+M! .%5! (+! 23&$%! .++2/(.&$5!K(&#! &#$!<#Zm!
.d(+D! 6&! +(8%.1+! &#*208#!.!#$&$*25(9$*(/! *$/$>&2*! /29>1$d! /2%+(+&(%8!23! 6EFZ[:j!.%5! 6EFjj:!
.%5!(%50/$+!+$)$*.1!8$%$+!(%!J$*.&(%2/,&$+!+0/#!.+!uF5$3$%+(%+!.%5!4Z[[!3.9(1,!>*2&$(%+M!=2&#!
.%&(9(/*2=(.1!>*2&$(%+!&#.&!.*$!(9>1(/.&$5!(%!>+2*(.+(+D!W2*$2)$*M!6EFjj!+&(901.&$+!&#(/J$%(%8!
23! &#$! $>(5$*9(+! )(.! (%#(=(&(2%! 23! &$*9(%.1! J$*.&(%2/,&$! 5(33$*$%&(.&(2%! &#*208#! 6EFjj:D!
Hd>*$++(2%! 23! 6EFjj:! (+! $%#.%/$5! K#$%! J$*.&(%2/,&$+! .*$! &*$.&$5! K(&#! 6-evM! *$+01&(%8! (%!
(%/*$.+$5! >#2+>#2*,1.&(2%! 23! 4<P<p! .%5! (%/*$.+$5! 6EFjj! +(8%.1(%8DYn! <#(+! +088$+&+! &#.&!
$1$).&$5!&,>$!6! 6-e+!9.,!./&! (%5(*$/&1,!2%!J$*.&(%2/,&$+!&#*208#!6EFZm!.%5!6EFjj:!+(8%.1(%8!
Page 105 of 237 
a-(80*$! nVD! 6EFZm! .%5! 6EFjj! #.)$! =$$%! *$>2*&$5! &2! ./&! (%! +,%$*8,! .%5! /.%! $%#.%/$! +J(%!
(%31.99.&(2%!&28$&#$*DjrMqYMYr!6%!K20%5!#$.1(%8M!6EFZml6EFjj!+(8%.1(%8!(+!+(1$%/$5!&2K.*5+!&#$!
$%5M! =12/J(%8! J$*.&(%2/,&$! 9(8*.&(2%M! >*21(3$*.&(2%! .%5! .%&(9(/*2=(.1! >*2&$(%! >*250/&(2%D!
40+&.(%$5! &,>$! 6! 6-e+! ./&()(&,! K(11! (9>.(*! &#(+! +#0&52K%! .%5! 1$.5! &2! &#$! 5$)$12>9$%&! 23!
>+2*(.&(/!1$+(2%+DYpMYnMYq!g2K$)$*M!;#*(+&2>#$*+!$&!.1D!+088$+&$5!&#.&!(990%$!./&().&(2%!=,!&,>$!
6! 6-e+!.%5! 6EFZm! (+!=(925.1! (%!>+2*(.+(+A!<E:!./&().&(2%!.%5! 6EFZ!+$/*$&(2%!=,!J$*.&(%2/,&$+!
./&().&$! .%5! *$/*0(&! 5$%5*(&(/! /$11+M! (%/105(%8! >@;+DYm! 40=+$?0$%&1,M! >21,92*>#2%0/1$.*!




%2&! .1K.,+! /20%&$*./&! 2%$! .%2&#$*M! =0&! ./&! (%! /2%/$*&D! <#(+! (+! $1$8.%&1,! (110+&*.&$5! (%! .%!
.0&2(990%$! 925$1! (%! K#(/#! 7O@j! 9(/$! 5$)$12>! 8129$*012%$>#*(&(+M! >*2&$(%0*(.M!
+>1$%29$8.1,M!.%5!.0&2.%&(=25,!>*250/&(2%D!<#$+$!9(/$!$d#(=(&!(%/*$.+$5!1$)$1+!23!=2&#!6EFZm!
.%5!&,>$!6!6-e+M!.%5!+&05($+!#.)$!*$)$.1$5!&#.&!&,>$!6!6-e!+(8%.1(%8!.%5!.%&(=25,!>*250/&(2%!



















2%$! 23! &#$9!9.,! .33$/&! &#$! 2&#$*+D! <#$! &#*$$! /,&2J(%$+! +$$9! &2! =$! &#$! /2*%$*+&2%$+! 23! .%!
(%31.99.&2*,! &*(.%81$! &#.&! >1.,+! .! /$%&*.1! *21$! (%! &#$! 5$)$12>9$%&! .%5! 9.(%&$%.%/$! 23!
>+2*(.+(+!.%5!2&#$*!/#*2%(/! (%31.99.&2*,!5(+$.+$+!a-(80*$!rVD!<#$!/*2++!*$801.&(2%!=$&K$$%!
<e-!.%5!&,>$!6!6-e+!(+!?0(&$!/29>1$dM!=0&!(&!+$$9+!&2!5$>$%5!2%!&#$!9(/*2$%)(*2%9$%&D!<e-!
/.%! (%50/$! 6:-FZ!9$5(.&$5!>*250/&(2%!23! &,>$! 6! 6-e+! (%!9./*2>#.8$+rpM!=0&!/.%!.1+2!./&!=*/!
<e-:Z! .+! .! %$8.&()$! *$801.&2*! 23! 6-ev! >*250/&(2%! (%! >@;+DrqMrmMrY! 6%! &0*%M! &,>$! 6! 6-e+! /.%!
9$5(.&$! (%31.99.&2*,! *$+>2%+$+!$1(/(&$5!=,!<e-rr!.%5!/.%!.1+2!./&!.+!.%!$%#.%/$*! 32*!<e-!
>*250/&(2%!=,!>@;+M!&#$*$=,!(%5(*$/&1,!+&(901.&(%8!(&+!2K%!+#0&52K%Dro!6%!>+2*(.+(+M!&#$!$d./&!
(%&$*>1.,! (+!%2&!$%&(*$1,!0%5$*+&225!.&! &#$!921$/01.*! 1$)$1M!=0&! (&! (+!/1$.*! &#.&! &.*8$&(%8!<e-!
2%1,! (+! %2&! .1K.,+! +033(/($%&D! e$0&*.1(R.&(2%! 23! <e-! *$+01&+! (%! 12++! 23! /2%&*211$5! &,>$! 6! 6-e!
+(8%.1(%8! .%5! 1$.5+! &2! (%/*$.+$5! 6-ev! +$/*$&(2%! .%5! 7%& ("="! (%50/&(2%! 23! >+2*(.+(+! 2*!
.88*.).&(2%!23!&#$!>*$F$d(+&(%8!/2%5(&(2%D!6&!+$$9+!&#.&!>@;+!.*$!&#$!/$%&*.1!/$11!>2>01.&(2%!(%!
&#(+! /*2++! *$801.&(2%D! Q%! &#$! 2&#$*! #.%5M! <e-! .1+2! (%&$*./&+! K(&#! &#$! 6EFjpl6EFZm! .d(+M!
*$+01&(%8! (%! +,%$*8(+&(/! *$/*0(&9$%&! .%5! ./&().&(2%! 23! %$0&*2>#(1+D! 6&! (+! &#$*$32*$! %2&!
+0*>*(+(%8! &#.&! /$*&.(%!>21,92*>#(+9+! (%! &#$! ,SFDX>! 8$%$! /.%!.33$/&! .!>.&($%&c+! *$+>2%+$! &2!
.%&(F<e-!.8$%&+DYY!'%32*&0%.&$1,M!&#$!(%&$*./&(2%!=$&K$$%!&,>$!6!6-e+!.%5!&#$!6EFjpl6EFZm!!
Page 107 of 237 
!
?'Q3*%(0D(96%('<58#&&#24*)(2*'#<Q8%(45(9>?N(2):%(;(;?>=(#<$(;C/-\('<(:=4*'#='=Y(
Q)$*./&().&(2%! 23! <e-! /.%! 1$.5! &2! (%31.99.&(2%M! =0&! (&! /.%! .1+2! +,%$*8(R$!K(&#! 6EFZm! =,! $%#.%/(%8!
%$0&*2>#(1!*$/*0(&9$%&D!6EFZm!.1+2!9$5(.&$+!>+2*(.&(/!(%31.99.&(2%!5(*$/&1,!.%5!(%5(*$/&1,!=,!./&(%8!2%!
J$*.&(%2/,&$+D!>@;F5$*()$5!&,>$!6!6-e+!(%(&(.&$!>+2*(.+(+!a3011!.**2KV!.%5!(+!%2*9.11,!+(1$%/$5!=,!<e-M!





(990%$! +,+&$9D!g2K$)$*M! (&! (+!>1.0+(=1$! &#.&! &,>$! 6! 6-e+!.%5! 6EFZm!9.,!./&! (%! /2%/$*&! (%! .!
=(925.1!9.%%$*!&2!$%#.%/$!.0&2F(%31.99.&(2%M!=0&!&#(+!#.+!,$&!&2!=$!(%)$+&(8.&$5D!
7.+$5! 2%! &#$! 2=+$*).&(2%+! 5$+/*(=$5! .=2)$M! >.&($%&+! K(&#! >+2*(.+(+! 9.,! =$! +&*.&(3($5! (%&2!
>2>01.&(2%+M!=.+$5!9.(%1,!2%!K#$&#$*!&#$!>+2*(.+(+!(+!9$5(.&$5!=,!6EFZmM!<e-!2*!&,>$!6!6-e+M!
.%5!5(.8%2+$5!.//2*5(%8!&2!&#$!(%31.99.&2*,!&*(.%81$!5$>(/&$5!(%!-(80*$!rD!<#(+!(%31.99.&2*,!
&*(.%81$! (9>1($+! &#.&! (%! 2*5$*! &2! ./#($)$!9.d(9.1! &#$*.>$0&(/! $33(/./,M! 2%$! /2*%$*! /2015! =$!
0+$5!&2!>*$5(/&!.!>.&($%&c+!20&/29$!(%!.!&#$*.>,!&.*8$&(%8!.%2&#$*!/2*%$*M!2*!K#$&#$*!=12/J(%8!
&K2! /2*%$*+! 23! &#$! &*(.%81$! /2015! *$+01&! (%! 8*$.&$*! /1(%(/.1! =$%$3(&+D! 6%! &#$! /.+$! 23! .%&(F<e-!
&#$*.>,M! >.&($%&+! K#2! .*$! >*2%$! &2! .%! (%/*$.+$5! &,>$! 6! 6-e! *$+>2%+$! .%5! 5$)$12>9$%&! 23!
Page 108 of 237 
>+2*(.&(/! 1$+(2%+! /2015! =$%$3(&! 3*29! +(901&.%$20+! (%#(=(&(2%! 23! &#(+! >.&#K.,! =,! =12/J(%8!
6-eP:Z! a0%>0=1(+#$5! *$+01&+VD! E(J$K(+$M! >.&($%&+! +033$*(%8! 3*29! >+2*(.+(+! 50$! &2! +,%$*8,!
=$&K$$%! <e-! .%5! 6EFZm! /.%! =$! &*$.&$5! =,! +(901&.%$20+! (%#(=(&(2%! 23! =2&#! <e-! .%5! 6EFZmM!
K#(/#!9.,!*$+01&!(%!+,%$*8(+&(/!/1$.*.%/$!23!+,9>&29+D!!




























































































































































































































































































Page 116 of 237 
!"#$%&'())(F!!"#$(
?4"3=(45(26%(:*4T%"2(
<e-! .%5! &,>$! 6! 6-e+! .*$! =2&#! >1$(2&*2>(/! /,&2J(%$+M! K#(/#! #.)$! =$$%! .&&*(=0&$5! >*2F
(%31.99.&2*,!./&(2%+! (%!./0&$!.%5!/#*2%(/!5(+$.+$+D!<e-! (+!92+&1,!J%2K%! 32*! (&+!9$5(.&2*,!
*21$!(%!&#$!9.(%&$%.%/$!23!(%31.99.&(2%!(%!.0&2(990%$!5(+$.+$+M!/#.*./&$*(R$5!=,!&#$!0+$!23!
<e-!.%&.82%(+&+!(%!*#$09.&2(5!.*&#*(&(+M!;*2#%c+!5(+$.+$M!.%J,12+(%8!+>2%5,1(&(+!.%5!>+2*(.+(+D!
'%32*&0%.&$1,M! +29$! >.&($%&+! 52! %2&! *$+>2%5! &2! %$0&*.1(R.&(2%! 23! <e-! .%5! 2&#$*! >.&($%&+!
+033$*!3*29!+(5$!$33$/&+!+0/#!.+!(%/*$.+$5!+0+/$>&(=(1(&,!&2!(%3$/&(2%+!2*!$)$%!7%&("="!(%50/&(2%!
23! 2&#$*! .0&2(990%$!5(+$.+$+D! <#(+! *$+&*.(%+! &#$! 0+$! 23! <e-! (%#(=(&(2%! .%5! 0%5$*1(%$+! 20*!
1(9(&$5! /29>*$#$%+(2%! 23! &#$! ./&(2%+! 23! <e-! (%! .0&2(990%$! 5(+$.+$+D! W2*$2)$*M! .1&#208#!
<e-! (+!J%2K%! 32*! (&+!>*2F(%31.99.&2*,!./&(2%+M!K$!52!%2&! 3011,!0%5$*+&.%5! (&+! *21$! (%!./0&$!
(%31.99.&(2%!.+!.%&(F<e-!&#$*.>,!3.(1$5!&2!>*2&$/&!(%!46:4!.%5!+$>+(+!>.&($%&+D!4(9(1.*1,M!20*!
0%5$*+&.%5(%8!23!&#$!&,>$!6!6-e+!(+!*$+&*.(%$5!.1&#208#!&#$(*!0+$!(+!K(5$+>*$.5!(%!&#$!/1(%(/D!




./0&$! .%5! /#*2%(/! (%31.99.&(2%D! <#(+! *.(+$5! 20*! (%&$*$+&! (%! &#$! (%&(9.&$! (%&$*>1.,! =$&K$$%!
<e-!.%5! &,>$! 6! 6-e+M!K#(/#! (+! &#$!=.+(+! 32*! &#(+! &#$+(+D!L$!#,>2&#$+(R$! &#.&! &,>$! 6! 6-e+!.*$!
(9>1(/.&$5! (%! &#$! (%$33(/./,! 23! <e-! %$0&*.1(R.&(2%! (%! %2%F*$+>2%5$*+! .%5! #$%/$M! .%&(F<e-!
*$+(+&.%&!>.&($%&+!9.,!=$%$3(&!3*29!%$0&*.1(R.&(2%!23!&,>$!6!6-e+D!L$!+088$+&!&#.&!(%#(=(&(2%!23!
=2&#! >.&#K.,+!9.,! 1$.5! &2! 12K$*! 52+$! &*$.&9$%&M! +(901&.%$20+1,! 12K$*(%8! .++2/(.&$5! +(5$!











+$*(20+! (9>1(/.&(2%+! 50*(%8! .%&(F<e-! &*$.&9$%&M! .+! <e-! K2015! %2&! =$! .=1$! &2! +&(901.&$!




iQ!9(/$! (%! .! 1$&#.1! <e-!925$1! .//29>.%($5! K(&#! *$50/$5! >*250/&(2%! 23! /#$92J(%$+! .%5!
K#(&$! =1225! /$11! (%3(1&*.&(2%rU! &#$! $d./&! 9$/#.%(+9! *$9.(%+! &2! =$! $10/(5.&$5D! P*$! *$50/$5!
1$)$1+! 23! /#$92J(%$+! .%5!K#(&$!=1225! /$11+! +033(/($%&! &2! *$9.(%!=$12K! &#$! 1$&#.1! &#*$+#215S!






Page 118 of 237 
+(b<$%*=2#<$'<Q(26%("*4==2#8J(G%2K%%<(2):%(;(;?>=(#<$(
9>?('<(=64"J(=)<$*4&%=(
P1&#208#! %$0&*.1(R.&(2%! 23! <e-! 5(5! %2&! +0//$$5! (%! #09.%! /1(%(/.1! &*(.1+! 32*! /*(&(/.11,! (11!
>.&($%&+M! &#$! (%&$*$+&! &2! 0%5$*+&.%5! #2K! <e-! /2%&*(=0&$+! &2! +#2/J! +,%5*29$+! *$9.(%+D! P!
+(9>1$!925$1!&2!9(9(/!+#2/J!(%!9(/$!(+!&#$!.59(%(+&*.&(2%!23!EC4M!.!<E:n!.82%(+&!&#.&!(%50/$+!
&#$!&,>(/.1!/#.*./&$*(+&(/+!23!.!"*.9F%$8.&()$!=./&$*(.1!(%3$/&(2%!K(&#20&!&#$!./&0.1!(%3$/&(20+!
.8$%&D! 72&#! <e-! .%5! <e-:Z! iQ! 9(/$! .*$! *$+(+&.%&! &2! EC4U! .%5! 6-eP:Z! #.+! .1+2! =$$%!
.>>2(%&$5!.%! (%31.99.&(2%F9$5(.&(%8!*21$! (%!EC4F(%50/$5!+#2/JDqwY!<#208#! &,>$! 6! 6-e+!.%5!
<e-! >1.,! >*29(%$%&! *21$+! (%! +#2/J! +,%5*29$+M! &#$(*! (%&$*./&(2%! #.+! %2&! =$$%! &#2*208#1,!
(%)$+&(8.&$5D! 6&! #.+! .1*$.5,! =$$%! 5$92%+&*.&$5! &#.&! 6-eP:Z! +(8%.1(%8! /.%! 9$5(.&$! <e-F












%2&! *$+>2%5! &2! &#$! /0**$%&! &*$.&9$%&+! 2*! +033$*! 3*29! +(5$! $33$/&+M! 9.J(%8! &#$! /#2(/$! 23!
Page 119 of 237 
&*$.&9$%&!)$*,!5(33(/01&D! 6%!.55(&(2%M!&#$!+0=+$?0$%&!/2+&+!23!&#$!&*$.&9$%&+!23!&#$+$!/#*2%(/!
5(+$.+$+!.*$!)$*,!#(8#!.%5!&#$!%$$5!32*!>*$5(/&()$!=(29.*J$*+!.%5!92*$!$33$/&()$!&*$.&9$%&+!
.*$! 0*8$%&D! '%32*&0%.&$1,M! 20*! 0%5$*+&.%5(%8! 23! .0&2(990%(&,! (+! 1(9(&$5! &2! .55*$++! &#$+$!




.*$! 320%5!(%!>+2*(.&(/! 1$+(2%+!.%5!>.*.52d(/.11,!/.%! (%#(=(&(2%!23!<e-!(%!+29$!>.&($%&+!K(&#!
.0&2(990%$!5(+$.+$+!+0/#!.+!;*2#%c+!5(+$.+$!1$.5!&2!7%&("="!(%50/&(2%!23!>+2*(.&(/!1$+(2%+DZ[w
Zj! 4(9(1.*1,M! .%! (%/*$.+$5! 64:H! +(8%.&0*$! /.%! =$! 320%5! (%! >+2*(.&(/! 1$+(2%+! +0/#! .+! WdPM!
9.*J(%8! &#$! ./&().&(2%! 23! &,>$! 6! 6-e+! (%! &#$+$! 1$+(2%+DZpMZn!W2*$2)$*M! &*$.&9$%&!K(&#! &,>$! 6!
6-e+! #.+! 1$5! &2! &#$! 5$)$12>9$%&! 23! 7%& ("="! >+2*(.&(/! +J(%! 1$+(2%+! (%! >.&($%&+! &*$.&$5! 32*!







C+2*(.+(+! (+! .! /29>1$d! 5(+$.+$! &#.&! %2&! 2%1,! .33$/&+! &#$! +J(%M! =0&! .1+2! (+! .++2/(.&$5! K(&#!
(%/*$.+$5! /292*=(5(&($+! +0/#! .+!5(.=$&$+M! /.*5(2).+/01.*!5(+$.+$+M!9$&.=21(/! +,%5*29$!.%5!
%$0*2>+,/#(.&*(/! 5(+2*5$*+! &#208#! &#$! $d./&! >.&#28$%$+(+! 23! >+2*(.+(+! (+! (%/29>1$&$1,!
0%5$*+&225DZowjZ!W2+&!$d>$*(9$%&.1!925$1+!0+$5!&2!9(9(/!>+2*(.+(+! 32/0+!$d/10+()$1,!2%!&#$!
+J(%! >#$%2&,>$M! (8%2*(%8! K#$&#$*! /292*=(5(&($+! .*(+$! (%! &#$! 90*(%$! 925$1D! P15.*.! (+!
(%/*$.+(%81,!=$(%8!0+$5!.+!.%!$d>$*(9$%&.1!925$1!&2!(%50/$!>+2*(.+(32*9!1$+(2%+!(%!9(/$M!=0&!
Page 120 of 237 
2%/$!92*$M!+&05($+!2%1,!32/0+!2%!&#$!(%31.99.&(2%!(%!&#$!+J(%DjjMjp!L$!.(9!&2!$).10.&$!P15.*.!
.+! .! >+2*(.+(+F1(J$! 925$1! =,! +&05,(%8! >2&$%&(.1! 233F&.*8$&! $33$/&+! =,! &2>(/.1! .>>1(/.&(2%! 23!
P15.*.D!
>%$#.)&$%+)*"(&XODN&!"#"$%"&%&' #"(%)$#*"'*+' !"#$%&'( $)$*+$)",( $-(./#.0$).-!&'(#1"0$&1$1F!"#$%
!"#$%#$&'())(*#+$!!"#$%&'($)'%*+,%&
! (













































































































@*D! 4&$3.%! E($%$%J1.0+! (%G$/&$5! 10/(3$*.+$! *$>2*&$*!9(/$! .%5! >$*32*9$5! *(& =*="! .%5! %_& =*="!
5$&$/&(2%!23!10/(3$*.+$!./&()(&,!32*!-(80*$!ZPM!7M!;!.%5!H!.%5!40>>1$9$%&.1!-(80*$!ZPFHD!
@*D! :22+9.*(G%! HD! I.%5$%=*20/J$! 8.).8$5! 9(/$! K(&#! -6<;F5$d&*.%! 32*! &#$! (%&$+&(%.1!
>$*9$.=(1(&,!.++.,!(%!-(80*$!j@D!!
E,%5.!"*(%$! (%G$/&$5!9(/$!K(&#!<e-!.%5! (+21.&$5! (1$09! 32*!HW!>#2&28*.>#,U!:($&!@$!:,/J$!











<e-! (+! .! >2&$%&! >*2F(%31.99.&2*,! /,&2J(%$! .%5! $d/$++! 1$)$1+! 23! <e-! /.%! *$+01&! (%! +#2/JM!
901&(>1$! 2*8.%! 3.(10*$! .%5! 5$.&#D! <e-! #.+! .1+2! =$$%! (9>1(/.&$5! (%! ).*(20+! .0&2(990%$!
5(+$.+$+!+0/#!.+!>+2*(.+(+!.%5!*#$09.&2(5!.*&#*(&(+!.%5!(+!J%2K%!32*!(&+!>2K$*301!.%&(&092*!
./&()(&,D! C*$)(20+1,M! (&! #.+! =$$%! *$>2*&$5! &#.&! 6-eP:Z! +(8%.1(%8! 9$5(.&$+! K#(&$! =1225! /$11!
(%3(1&*.&(2%!.%5!.>2>&2+(+!(%!<e-F(%50/$5!+#2/JD!g$*$M!=.+$5!2%!$d>$*(9$%&+!0+(%8!10/(3$*.+$!
*$>2*&$*!9(/$!.%5!?:<FC;:M!K$!*$>2*&!&#.&!<e-!(%50/$+!12/.1!$d>*$++(2%!23!+$)$*.1!&,>$!6!6-e!
1(8.%5+!.%5! 64:H!8$%$+M!9.(%1,! (%! &#$! 1()$*! .%5!=2K$1D!P1&#208#! &#$! 1()$*! +#2K$5! &#$!92+&!
>*2320%5!6-eu!.%5!Wdj!>*250/&(2%M!+>$/(3(/!.=1.&(2%!23!6-eP:Z!+(8%.1(%8!(%!&#$!1()$*!5(5!%2&!
/2%3$*! *$+(+&.%/$! &2! <e-M! .+! 6-eP:ZP1=FiQ!9(/$! 5(5! %2&! +#2K! (%/*$.+$5! +0*)().1! (%! &#$! <e-!
925$1D!6%!&#$!80&M!<e-!(%50/$5!(%&$+&(%.1!5.9.8$M!K#(/#!K.+!9$5(.&$5!=,!&,>$!6!6-e+M!.%5!12++!
23!(%&$+&(%.1!(%&$8*(&,M!K#(/#!K.+!(%5$>$%5$%&!23!&,>$!6!6-e+D!6%!.55(&(2%M!(%!1()$*!.%5!(%&$+&(%$M!
5$3(/($%/,! (%! 6-eP:Z!+(8%.1(%8!*$+01&$5! (%!*$50/$5!6EFZmP!$d>*$++(2%M!K#(/#!>*$)(20+1,!#.+!
=$$%!+#2K%!&2!5*()$!<e-F(%50/$5!1$&#.1(&,D!L$!5$92%+&*.&$!&#.&!&,>$!6!6-e+!./&!0>+&*$.9!23!
6EFZmP! =$/.0+$! %$0&*.1(R(%8! .%&(=25($+! .8.(%+&! 6EFZmP! /2%3$**$5! >*2&$/&(2%! .8.(%+&! <e-! (%!
L<!9(/$M! =0&! %2! .55(&(2%.1! >*2&$/&(2%! /2015! =$! 2=+$*)$5! (%! 6-eP:Z! J%2/J20&!9(/$D! <#$+$!








/$11! 5()(+(2%M! 9(8*.&(2%! 23! /$11+! .%5! >*2F! .%5! .%&(F(%31.99.&2*,! +(8%.1+D! ;,&2J(%$+! .*$!
9$++$%8$*+!2*/#$+&*.&(%8!+0/#!$)$%&+!&2!$%+0*$!.!>*2>$*!*$+>2%+$!&2!/$*&.(%!+&(901(D!<092*!
e$/*2+(+!-./&2*!a<e-V!.%5!&,>$!6!6%&$*3$*2%+!a6-e+V!.*$!>1$(2&*2>(/!/,&2J(%$+!.%5!*$8.*5$5!.+!
)$*,! >2&$%&! (%50/$*+! 23! (%31.99.&(2%D! <e-! /.%! =$! 320%5! (%! +210=1$! .%5! 9$9=*.%$F=20%5!
32*9! .%5! /.%! =(%5! &2! &K2! *$/$>&2*+! /.11$5! <e-:Z! a>rrV! .%5! <e-:j! a>mrVDZwp! W2+&! >*2F
(%31.99.&2*,!$33$/&+!.*$!&#208#&!&2!*$+01&!3*29!<e-:Z!./&().&(2%D!<e-!(+!9.(%1,!J%2K%!.+!&#$!
5*()(%8! 32*/$! 23! (%31.99.&(2%! (%! .0&2(990%$! 5(+$.+$+M! $)(5$%/$5! =,! &#$! +0//$++! 23! <e-!
(%#(=(&(2%! &#$*.>($+M! .%5! (&+! *21$! (%! &#$!5$3$%+$!.8.(%+&! (%3$/&(20+!>.&#28$%+DnwY!<,>$! 6! 6-e+!
.*$! 92+&1,! J%2K%! .+! .%&()(*.1! 3./&2*+M! =0&! (&! #.+! =$/29$! (%/*$.+(%81,! /1$.*! &#.&! &#$,! .1+2!
$d#(=(&!+$1$/&()$!.%&(=./&$*(.1!$33$/&+D!<#208#!+$)$*.1!8$%$+!=$12%8!&2!&#$!/1.++!23!&,>$!6!6-e+M!
+0/#! .+! 6-e! =$&.! .%5! Zj! 6-e! .1>#.! /25(%8! 8$%$+M! &#$,! .11! +(8%.1! &#*208#! &#$! +.9$!
#$&$*25(9$*(/! /29>1$d! /29>2+$5! 23! 6-eP:Z! .%5! 6-eP:jDZ[! 72&#! <e-! .%5! &,>$! 6! 6-e+! .*$!
(%5(+>$%+.=1$! 32*! .%! .>>*2>*(.&$! (990%$! *$+>2%+$M! =$/.0+$! 5,+*$801.&(2%! 23! $./#! 1$.5+! &2!
5$1$&$*(20+!$33$/&+D!Hd/$++!23!<e-!1$.5+!&2!0%/2%&*211$5! (%31.99.&(2%!+0/#!.+!.0&2(990%(&,!
2*!$)$%!+,+&$9(/!(%31.99.&2*,!*$+>2%+$!+,%5*29$!a46:4V!.%5!+$>+(+MqMZZwZq!K#(1+&!$d28$%20+!
&*$.&9$%&! 23! &,>$! 6! 6-e+! #.+! .1+2! 1$5! &2! &#$! 2%+$&! 23! .0&2(990%$! 5(+$.+$+! (%! >.&($%&+! .%5!
$d>$*(9$%&.1! 925$1+! #.)$! +#2K%! &#.&! &#$,! 9$5(.&$! (%31.99.&2*,! +#2/J! .+! K$11DZmwjp!
W2*$2)$*M! .=1.&(2%! 23! 6-eP:! 1$.5+! &2! >*2&$/&(2%! (%! <e-F(%50/$5! 46:4M! /#.*./&$*(R$5! =,!
*$50/$5! /#$92J(%$! >*250/&(2%! .%5! 1$++! K#(&$! =1225! /$11! (%3(1&*.&(2%! (%! 2*8.%+DZpMjnMjr! <#(+!
(%5(/.&$+! .%! (%&$*./&(2%! =$&K$$%! =2&#! +(8%.1(%8! >.&#K.,+! (%! (%31.99.&(2%D! P1&#208#! (&! (+!
J%2K%!&#.&!9./*2>#.8$+!.%5!$%52&#$1(.1!/$11+!>*250/$!6-eu!32112K(%8!&*$.&9$%&!K(&#!<e-M!(&!
*$9.(%+! 0%/1$.*! K#$*$! &,>$! 6! 6-e+! .*$! >*250/$5! (%! &#$! =25,! .3&$*! <e-! +&(901.&(2%DjrMjq!
Page 127 of 237 
W2*$2)$*M! (&! (+! +&(11!%2&!0%5$*+&225!#2K! &,>$! 6! 6-e+!$%#.%/$!<e-F(%50/$5! (%31.99.&(2%M! .+!
2>>2+(%8!*21$+!#.)$!=$$%!5$+/*(=$5!+088$+&(%8!.!=.1.%/$!=$&K$$%! &,>$! 6! 6-e+!.%5!<e-! 1(J$!
&#$!<#Zl<#j!.d(+Djm!
g$*$M!K$!*$>2*&!&#.&!<e-!(%5(+/*(9(%.&$1,!(%50/$+!12/.1!&,>$!6!6-e!>*250/&(2%!(%!&#$!).*(20+!
2*8.%+! &$+&$5M!K#(/#! *$+01&+! (%! 12/.1! 64:H! *$+>2%+$+D! 6%! .55(&(2%M!K$! >*2)(5$! $)(5$%/$! &#.&!
1()$*F5$*()$5!6-eP:Z!+(8%.1(%8!(+!5(+>$%+.=1$!32*!<e-F(%50/$5!1$&#.1(&,D!-(%.11,M!K$!+#2K!&#.&!














Wdj! )(.! 10/(3$*.+$! ./&()(&,DjY!WdjF10/(3$*.+$! *$>2*&$*!9(/$!K$*$! .59(%(+&$*$5! C74M! <e-! 2*!
EC4D!EC4!K.+!0+$5!.+!.!>2+(&()$!/2%&*21!.+!(&!(%50/$+!6-eu!+,+&$9(/.11,DjjMp[!EC4F&*$.&$5!WdjF
10/(3$*.+$! 9(/$! 1(&! 0>! $%&(*$1,! p! #20*+! .3&$*! +&(901.&(2%! a-(80*$! Z7VD! ;2%/29(&.%&1,M! 6-eu!
1$)$1+! K$*$! $1$).&$5! (%! +$*09! 23! K(15! &,>$! 9(/$! n#! .3&$*! (%G$/&(2%! 23! EC4! a-(80*$! Z;VD! 6%!
Page 128 of 237 
/2%&*.+&M!<e-!+&(901.&(2%!2%1,!(%50/$5!WdjF10/(3$*.+$!(%!&#$!0>>$*!>.*&!23!&#$!.=529$%!.%5!
%2!6-eu!(%/*$.+$!K.+!5$&$/&$5!(%!+$*09!a-(80*$!Z7!.%5!;VD!H_&=*="!.%.1,+(+!23!2*8.%+!*$)$.1$5!






9(/$!K$*$! (9.8$5! .&! [! .%5! p! #20*+! .3&$*! C74! 2*! <e-D! a!N( 84K%*( :#<%8V! Q*8.%+!K$*$! (+21.&$5! .%5!
(9.8$5D!aRV!WdjF10/(3$*.+$!*$>2*&$*!9(/$!K$*$!(9.8$5!=$32*$!.%5!p!#20*+!.3&$*!+&(9010+D!aFV!4$*09!






K.+!.++$++$5!2%!.%! 6-eP:Z!iQ!=./J8*20%5!.%5!/29>.*$5! &2!K(15! &,>$!9(/$D!L$!2=+$*)$5!
12K$*!=.+.1!1$)$1+!23!Wdj!(%!6-eP:Z!iQ!9(/$M!=0&!32112K(%8!+&(901.&(2%!K(&#!<e-M!+(9(1.*!3215!
(%/*$.+$+!23!Wdj!K$*$!2=+$*)$5!(%!1()$*M!J(5%$,!.%5!(1$09!+088$+&(%8!.%!.55(&()$!(%50/&(2%!23!



















































Page 129 of 237 
6-eP:Z!.%5!6EFjo:.!a40>>1$9$%&.*,!-(80*$+!ZPFH!.%5!+0>>1$9$%&.*,!<.=1$!ZVD!:$9.*J.=1,M!
&#$*$! K.+! %2! (%50/&(2%! 23! WdjF10/(3$*.+$! (%! &#$! .=+$%/$! 23! 6-eP:Z! +(8%.1(%8! (%! &#$! =*.(%M!
+088$+&(%8! (&! (+! /29>1$&$1,! 5$>$%5$%&! 2%! &,>$! 6! 6-e+! .%5! %2&! &,>$! 666! 6-e+D! <2! (%)$+&(8.&$!
K#$&#$*!6EFjo:.!/2%&*(=0&$+!&2!<e-F(%50/$5!1$&#.1(&,M!K$!&*$.&$5!9(/$!1./J(%8!6EFjo:.!K(&#!
).*(20+! 52+$+! 23! <e-M! =0&! &#$(*! +0*)().1! *.&$+! a40>>1$9$%&.*,! -(80*$! Z-! .%5! "V! .%5! =25,!




6-ev! .%5! 6-eu! .*$! &#$! =$+&F/#.*./&$*(R$5! &,>$! 6! 6-e+D! <#208#! &#$,! 2%1,! +#2K! n[Fr[\!
#292128,! .&! &#$! %0/1$2&(5$! 1$)$1M! &#$,! +(8%.1! &#*208#! &#$! +.9$! *$/$>&2*! /29>1$d! .%5! &#$!
9.G2*(&,!23!64:HF8$%$+!.*$!(%50/$5!=,!=2&#!6-ev!.%5!6-euD!<e-!#.+!=$$%!*$>2*&$5!&2!(%50/$!






6-eu! .+! *$>2*&$5! =,! .*(1(%.! $&! .1Djr! C*$)(20+1,M! 20*! 8*20>! +#2K$5! &#.&! 6-eP:Z! 9$5(.&$+!
/#$92J(%$! >*250/&(2%! .%5! K#(&$! =1225! /$11! (%3(1&*.&(2%! (%! &#$! 1()$*! (%! *$+>2%+$! &2! <e-D!




Page 130 of 237 
4(%/$!<e-!(%50/$+!*.>(5!.%5!).+&!.920%&+!23!&,>$!6!6-e+!(%!&#$!1()$*M!K$!K2%5$*$5!K#$&#$*!
&#$! 1()$*! 9(8#&! =$! &#$! $.*1,! 5*()(%8! 32*/$! =$#(%5! <e-F(%50/$5! 1$&#.1(&,D! <2! .55*$++! &#(+!
?0$+&(2%M!K$!0+$5!9(/$!K(&#!+>$/(3(/!.=1.&(2%!23!6-eP:Z!+(8%.1(%8!(%!#$>.&2/,&$+!=,!/*2++(%8!







6-eP:Z! iQ! .%5! 1()$*! +>$/(3(/! J%2/J20&! 9(/$! 6-eP:ZP1=FiQ! .%5! *$+>$/&()$! K(15! &,>$! 1(&&$*9.&$+!





63! &,>$! 6! 6-e! +(8%.1(%8! .%5! (&+! 52K%+&*$.9! $33$/&+! 5$&$*9(%$! &#$! &#*$+#215! 32*! 1$&#.1(&,M!

















































































































































































































































































Page 131 of 237 
1$&#.1(&,! +(9(1.*1,! &2! 3011! =25,! 6-eP:Z! iQ! 9(/$D! <2! &$+&! &#(+M! K$! &*$.&$5! 3011! 6-eP:Z! .%5!
6-eP:ZP1=FiQ!9(/$!K(&#!p[!¡8!23!<e-!.%5!32112K$5!1$&#.1(&,!.%5!=25,!&$9>$*.&0*$!32*!+$)$*.1!
5.,+D! ;2%&*21! 6-eP:Z312dl312d!9(/$! .%5!K(15! &,>$!9(/$!K$*$!0+$5! .+! /2%&*21! 8*20>M!K#(/#! .11!
5($5!K(&#(%!no!#20*+!.3&$*!<e-!(%G$/&(2%!a-(80*$!j;!.%5!@VD!<#$!6-eP:ZP1=FiQ!9(/$!+#2K$5!.!
+(9(1.*! 5*2>! (%! =25,! &$9>$*.&0*$! .+! &#$! /2%&*21! 8*20>+M! =0&! 5(5! %2&! .11! +0//09=! &2! <e-!











-(*+&M! &#$! (%50/&(2%!>*23(1$!23!&,>$!6! 6-e+!.%5!52K%+&*$.9!64:H!+(8%.&0*$+!K$*$!.++$++$5!(%!
K#21$!(1$09!=,!?C;:D!P1&#208#!K$!2=+$*)$5!.!&*$%5!&2K.*5+!(%/*$.+$!23!6-ev!.%5!6-eu!.3&$*!
<e-! (%!K(15! &,>$!9(/$M! &#$*$!K.+!.! 12&!23! ).*(.&(2%!=$&K$$%! +.9>1$+! a-(80*$!pPVD!P! +(9(1.*!
).*(.&(2%! (%! *$+>2%+$! 23! 64:H! 8$%$+! K.+! %2&$5! (%! &#$! +9.11! (%&$+&(%$+! 0>2%! <e-! (%G$/&(2%!





Page 132 of 237 
6-e+! &#$9+$1)$+D! C*$)(20+1,M!W0%.J.&.! .%5! /211$.80$+! >$*32*9$5! *(& $*)#! #,=*(5(R.&(2%! .%5!
(990%2#(+&2/#$9(+&*,!2%!&#$!(%&$+&(%$!.%5!*$>2*&$5!&#$!5$&$/&(2%!23!$d>*$++(2%!23!,-(/.4;/!
(%!C.%$&#!/$11+Mpp! +2!K$! (%)$+&(8.&$5! &#$!$d>*$++(2%!23! ,-(L! .%5! ,-(/.4;/! (%! (1$.1! /*,>&+!.3&$*!
+&(901.&(2%! K(&#! <e-D! <2! $%*(/#! 32*! (1$.1! /*,>&+M! &$*9(%.1! (1$09! K.+! (+21.&$5! .%5! /0&! (%&2!
+9.11$*!>($/$+!K#(1$!J$>&!/215D!P3&$*!*$>$.&$5!+$5(9$%&.&(2%!.%5!/$%&*(308.&(2%!+&$>+M!+0>$*F!
!




6-e! 1(8.%5+! .%5! 64:H! 8$%$+D!9:eP!K.+! $d&*./&$5! 3*29! a!V!K#21$! (1$09! 1,+.&$+M! aRV! (%! +/*.>$5! (1$(.1!
1,+.&$+! .%5! aFV! (%! (+21.&$5! /*,>&+D! 7.*+! *$>*$+$%&! *$1.&()$! $d>*$++(2%! 1$)$1+! a9$.%! ¢! 4@U! %! ! nVD! aIV!
6%&$+&(%.1!>$*9$.=(1(&,!K.+!9$.+0*$5!&#*208#!(%/*$.+$!(%!>1.+9.!3102*$+/$%/$!.3&$*!2*.1!.59(%(+&*.&(2%!
23!n!J@.!-6<;F5$d&*.%!(%!6-eP:Z!iQ!.%5!K(15!&,>$!9(/$D!$*2!&(9$!>2(%&!5.&.!3*29!6-eP:Z!iQ!.%5!K(15!
&,>$!9(/$!K$*$!>221$5D!7.*+! *$>*$+$%&!9$.%!¢!4HW!a%!!oFj[VD! aBV! 6%/*$.+$5!/(*/01.&(%8! 1$)$1+!23! 6EF




%.&.%&! K.+! $%*(/#$5! K(&#! /*,>&! /$11+M! .+! 5$+/*(=$5Dpn! :eP! K.+! (+21.&$5! 3*29! &#$! (+21.&$5!











































































































































































































































































































































Page 133 of 237 
/1$.*! &*.%+/*(>&(2%.1! 0>*$801.&(2%! 23! ,-(/.4;/& 2*! ,-(L! K.+! 2=+$*)$5! (%! /*,>&! /$11+! .%5! &#$!
(%50/&(2%! 23! 64:H! 8$%$+! K.+! *.&#$*! 1(9(&$5D! P1&#208#! K$! K$*$! 0%.=1$! &2! 0%.9=(8020+1,!





#.+! =$$%! .++2/(.&$5! K(&#! 12++! 23! +&*0/&0*.1! (%&$8*(&,! 1$.5(%8! &2! 1$.J.8$! 23! &#$! (%&$+&(%.1!
/2%&$%&M! .+! *$>2*&$5! =,! 20*! 8*20>DprMpq! <#(+! *.(+$5! &#$! ?0$+&(2%! K#$&#$*! &#$! 2=+$*)$5!
>*2&$/&(2%!.8.(%+&!<e-F(%50/$5!1$&#.1(&,!23!&#$!6-eP:Z!iQ!9(/$!K.+!1(%J$5!&2!*$50/$5!<e-F
(%50/$5! (%&$+&(%.1! >$*9$.=(1(&,D! <2!9$.+0*$! 12++! 23! (%&$+&(%.1! (%&$8*(&,!K$!0+$5! 3102*$+/$(%!
(+2&#(2/,.%.&$!a-6<;VF5$d&*.%!K(&#!.!921$/01.*!9.++!23!n!J@.M!K#(/#!(%!#$.1&#,!>#,+(2128(/.1!
/(*/09+&.%/$+!/.%!2%1,!1(9(&$51,!/*2++!&#$!(%&$+&(%.1!=.**($*!K#$%!.59(%(+&$*$5!2*.11,D!'>2%!
<e-! +&(901.&(2%M! (%8$+&$5! -6<;F5$d&*.%! (+! 320%5! (%! &#$! =1225! /(*/01.&(2%! (%! K(15! &,>$! .%5!
6-eP:Z!iQ!9(/$! a-(80*$!p@V! (%5(/.&(%8! &#.&! 6-eP:Z!5$3(/($%/,!52$+!%2&!>*2&$/&! 3*29!<e-F
(%50/$5! (%&$+&(%.1! >$*9$.=(1(&,D! <#(+! (+! 0%$d>$/&$5M! .+! 6-eP:Z! #.+! =$$%! *$>2*&$5! &2! =$!
(%5(+>$%+.=1$! 32*! 3011! 30%/&(2%.1(&,! 23! &#$! >0192%.*,! =.**($*! (%! (%&*.%.+.1! (%3$/&(2%! K(&#!
M)5%4)"+"++#$&4(%#0"(*/%pm!.%5!#(+&2128(/.1!.%.1,+(+!23!6-eP:ZF5$3(/($%&!(1$09!*$)$.1$5!1$++!
<e-F(%50/$5!5.9.8$!/29>.*$5!&2!K(15!&,>$!(1$09DZp!<2!9$.+0*$!&#$!5.9.8$!23!&#$!(%&$+&(%$!
.3&$*! <e-! .&! &#$! 921$/01.*! 1$)$1M! K$! .&&$9>&$5! &2! 5$&$/&! (1$.1! 3.&&,! ./(5! =(%5(%8! >*2&$(%M!
J%2K%!.+!6EF-P7CM!K#(/#!(+!*.>(51,!*$1$.+$5!=,!5.9.8$5!/$11+!50$!&2!(&+!+9.11!+(R$!.%5!/.%!=$!
320%5! (%! &#$!=1225!/(*/01.&(2%D! 6%/*$.+$5!/(*/01.&(%8! 1$)$1+!23! 6EF-P7C!#.)$!=$$%!.++2/(.&$5!
K(&#! ./0&$! (%&$+&(%.1! (+/#$9(.! .%5! (%31.99.&(2%! /#.*./&$*(R$5! =,! $.*1,! /$11! 5$.&#! 23!
$%&$*2/,&$+! .+! (&! *$31$/&+! &#$! #(+&2128(/.1! +&.&0+! 23! &#$! $>(&#$1(09DpoMpY! <2! /2%3(*9! K#$&#$*!
6-eP:Z!iQ!9(/$! #.5! 1$++! (%&$+&(%.1! 5.9.8$M! 6EF-P7C! 1$)$1+!K$*$!9$.+0*$5! (%! +$*09! .3&$*!
Page 134 of 237 
<e-D!;2%+(+&$%&!K(&#!&#$!#(+&2128(/.1!.%.1,+(+!>$*32*9$5!=,!g0,+!$&!.1DM!6-eP:Z!iQ!9(/$!#.5!
*$50/$5! 6EF-P7C! 1$)$1+! .%5! &#0+! 1$++! (%&$+&(%.1! 5.9.8$M! /2%3(*9(%8! &#$(*! >*2&$/&()$!





&,>$! 6! 6-e+! (%! <e-F(%50/$5! &2d(/(&,DZjMn[MnZ! Q0*! *$+$.*/#! 8*20>! *$>2*&$5! &#.&! C.%$&#! /$11F
5$*()$5! 6EFZm! (+! (9>2*&.%&! (%! .9>1(3,(%8! <e-F(%50/$5! +,+&$9(/! (%31.99.&(2%D! 4(9(1.*1,! &2!
6-eu!.%5! 6-evM! 6EFZm! (+! (%50/$5!)$*,!$.*1,!.%5!2%1,! 12/.11,!=,!<e-D!<,>$! 6! 6-e+!#.)$!=$$%!
.>>2(%&$5! .%! (%#(=(&2*,! *21$! (%! 6EFZm! +(8%.1(%8! .%5! <#Zm! 5(33$*$%&(.&(2%M! >0=1(+#$5! (%!
%09$*20+!*$>2*&+Dnjwnr!P+!6EFZm!>1.,+!.!>*2F(%31.99.&2*,!*21$!(%!&#(+!925$1M!.%5!&,>$!6!6-e+!
>2&$%&(.11,! (%#(=(&! 6EFZm! +(8%.1(%8M! K$! K2%5$*$5!K#$&#$*! 6EFZm! (+! .33$/&$5! (%! <e-F(%G$/&$5!
6-eP:Z!iQ!9(/$D!e2&$K2*&#,M! &#$! *$+01&+! >0=1(+#$5!=,!<.J.#.+#(! $&! .1D! 32/0+$5! 2%! 6EFZmPM!
K#$*$.+!6EFZm-!#.+!.1+2!8.(%$5!(%&$*$+&!(%!&#$!3($15!23!(%31.99.&(2%!.+!K$11Dnq!L$!(%)$+&(8.&$5!
6EFZm!(%!=2&#!1()$*!.%5!(%!(1$09!)(.!?C;:!.%5!(990%2#(+&2/#$9(+&*,D!40*>*(+(%81,M!,.ZE/!.%5!
,.ZE-! $d>*$++(2%! 1$)$1+!K$*$! *$50/$5! (%! 1()$*+! 23! 6-eP:Z! iQ!9(/$M! +088$+&(%8! &#.&! 6-eP:Z!
+(8%.1(%8!(+!*$?0(*$5!32*!&#$!(%50/&(2%!23!6EFZmP!.%5!6EFZm-!.3&$*!<e-!+&(901.&(2%!a-(80*$!nPVD!
6990%2#(+&2/#$9(/.1! +&.(%(%8! *$)$.1$5! .! +(9(1.*! >.&&$*%! (%! 6-eP:Z!iQ! 1()$*! +$/&(2%+!K(&#!
1$++! 6EFZmP! +&.(%(%8! (%! /29>.*(+2%! &2!K(15! &,>$! +$/&(2%+! .3&$*! <e-M! .+! +#2K%! (%! -(80*$! n7D!








6EFZmP! .%5! 6EFZm-! K$*$! .++$++$5! K(&#! ?:<FC;:! .%5! (990%2#(+&2/#$9(+&*,D! a!V! <*.%+/*(>&(2%.1!
$d>*$++(2%!23!,.ZE/!.%5!,.ZE-!1$)$1+!(%!1()$*!23!6-eP:Z!iQ!.%5!K(15!&,>$!9(/$D!7.*+!*$>*$+$%&!*$1.&()$!
$d>*$++(2%!1$)$1+!a9$.%!¢!4@U!%!!nVD!aRV!6990%2#(+&2/#$9(/.1!+&.(%(%8!23!6EFZmP!(%!1()$*!+$/&(2%+!23!
6-eP:Z! iQ! .%5!K(15! &,>$!9(/$! =$32*$! a0>>$*! (9.8$+V! .%5! .3&$*! <e-! a12K$*! (9.8$+U! j[dVD! 7*2K%!




6-eP:Z!iQ! (1$09M! /29>.*$5! &2!K(15! &,>$!9(/$! a-(80*$!r7VD!H1$/&*2%!9(/*2+/2>,!/2%3(*9$5!
&#$+$! 3(%5(%8+U!-(80*$+!qP!.%5!7!+#2K!&#$!?0.%&(3(/.&(2%!23! 6EFZmPF(990%28215! (%!8*.%01$+!
.%5! C.%$&#! /$11+! .%5! *$>*$+$%&.&()$! (9.8$+D! 4(d! #20*+! .3&$*! +&(9010+M! 6-eP:Z! iQ! 9(/$!
$d>*$++$5!1$++!6EFZmP!(%!8*.%01$+!.%5!C.%$&#!/$11+M!/29>.*$5!&2!K(15!&,>$!.%(9.1+D!W2*$2)$*M!
!"
!"#$%&'() ' '' '''!"#$%&'*+'#"
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(%! &#$! .=+$%/$! 23! 6-eP:Z! +(8%.1(%8M! C.%$&#! /$11+! /2%&.(%$5! 92*$! 8*.%01$+! &#.%! K(15! &,>$!
C.%$&#!/$11+D!<#(+!+088$+&+!&#.&!&,>$!6!6-e+!(%#(=(&!&*.%+/*(>&(2%.1!./&().&(2%!23!,.ZE/!.%5!,.ZE-!






6EFZmP! .%5! 6EFZm-! K$*$! .++$++$5! K(&#! ?:<FC;:! .%5! (990%2#(+&2/#$9(+&*,D! a!V! <*.%+/*(>&(2%.1!
$d>*$++(2%!23!,.ZE/!.%5!,.ZE-!1$)$1+!(%!/*,>&+!23!6-eP:Z!iQ!.%5!K(15!&,>$!9(/$D!7.*+!*$>*$+$%&!*$1.&()$!
$d>*$++(2%!1$)$1+!a9$.%!¢!4@U!%!!nVD!aRV!6990%2#(+&2/#$9(/.1!+&.(%(%8!23!6EFZmP!(%!(1$(.1!+$/&(2%+!23!
6-eP:Z! iQ! .%5! K(15! &,>$!9(/$! n! #20*+! .3&$*! <e-! a1$3&! (9.8$+M! j[dVD! E$3&! (9.8$+! *$>*$+$%&! K#21$!
+$/&(2%+! .%5! *(8#&! (9.8$+! .*$! rd! 9.8%(3(/.&(2%! 32*! 5$&.(1D! 7*2K%! /212*.&(2%! (+! &#$! /#*2928$%! .%5!
#$9.&2d,1(%!K.+!0+$5! .+! /20%&$*+&.(%D!:$>*$+$%&.&()$! (9.8$+! .*$! +#2K%D! 4/.1$! =.*! ! r[!£9D!71./JM!
K(15!&,>$U!5.*J!8*$,M!6-eP:Z!iQD!
!



























!"#$%&'()' ' ''''' '!"#$%&'*+'
!"
!"#$%&'()' ' ''''' '!"#$%&'*+'#"
























7a ** *IFNAR1 WT
IFNAR1 KO
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E*%/2*%#2&%<2(45(;?>!7-(OZ(K'26(#<2'/;C/-\($4%=(<42(:*42%"2(#Q#'<=2(9>?/
'<$3"%$(8%26#8'2)(
L$!%$d&!K2%5$*$5! (3! 6-eP:Z!.%5!6EFZm!+(8%.1(%8!./&! (%!/2%/$*&! &2!2*/#$+&*.&$!<e-F(%50/$5!
(%31.99.&(2%D!Q0*!9.(%!>0*>2+$!K.+! &2! (%)$+&(8.&$! (3!K$!/2015!$%#.%/$!+0*)().1! (%! 6-eP:Z!
iQ!9(/$!=,!%$0&*.1(R(%8!6EFZmP!.+!*$>2*&$5!=$32*$!(%!K(15!&,>$!9(/$!=,!<.J.#.+#(!$&!.1DZj!L(15!
&,>$!.%5!6-eP:Z!iQ!9(/$!K$*$!>*$&*$.&$5!K(&#!%$0&*.1(R(%8!.%&(F6EFZmP!.%5!/2%&*21!+$*09!j!











2=+$*)$!.55(&(2%.1!>*2&$/&(2%! (%! 6-eP:Z!iQ!9(/$! &*$.&$5!K(&#! .%&(F6EFZmPM!K#(/#! (%5(/.&$+!
&#.&! 6EZmP! (+! (**$1$).%&! (%! &#$! .=+$%/$! 23! 6-eP:Z! +(8%.1(%8M! +088$+&(%8! &#.&! 6-eP:Z! ./&+!
0>+&*$.9!23!6EFZmP!a-(80*$!mP!.%5!m7VD!4(9(1.*1,M!6EFq!1$)$1+!K$*$!*$50/$5!(%!K(15!&,>$!9(/$!
!"
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&#.&! *$/$()$5! .%&(=25($+! .8.(%+&! 6EFZmP! (%! /29>.*(+2%! &2! &#$! /2%&*21! 8*20>M! K#$*$.+! %2!
5(33$*$%/$! K.+! 2=+$*)$5! (%! &#$! 6-eP:Z! iQ! 8*20>+! a-(80*$! m;VD! P1&28$&#$*M! &#$+$! *$+01&+!











<e-!.%5! &,>$! 6! 6-e+!#.)$!=$$%! *$>2*&$5! &2!./&! (%! +,%$*8,! &2!2*/#$+&*.&$! (%31.99.&(2%M!=0&!
<e-! (+! .1+2! J%2K%! &2! (%#(=(&! &,>$! 6! 6-e+! =,! >@;+DjrMnmwnY! g0,+! $&! .1D! *$>2*&$5! &#.&! 6-eP:Z!








































IFNAR1 WT + anti IL-17A
IFNAR1 WT + ctr
IFNAR1 KO + anti IL-17A
IFNAR1 KO + ctr













IFNAR1 WT + anti IL-17A
IFNAR1 WT + ctr
IFNAR1 KO + anti IL-17A
IFNAR1 KO + ctr
*
*
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6%! &#(+! +&05,M!K$! +#2K! &#.&! <e-! (%50/$+! 12/.1! >*250/&(2%! 23! &,>$! 6! 6-e+! (%! +$)$*.1! 2*8.%+M!
K#(/#!1$.5+!&2!(%/*$.+$5!$d>*$++(2%!23!64:H!8$%$+!+0/#!.+!Wdj!9.(%1,!(%!=2&#!(1$09!.%5!1()$*M!








*$+(+&.%/$! &2! <e-! .%5! &#.&! <e-! 1$&#.1! *$+>2%+$! (+! .++2/(.&$5! K(&#! &#$! (%50/&(2%! 23! 80&!
>$*9$.=(1(&,Mr[! K$! .1+2! 32/0+$5! 2%! &#$! (%&$+&(%$D! <e-! (%50/$+! (%&$+&(%.1! >$*9$.=(1(&,! .%5!
&(++0$!5.9.8$M! .+! 5$+/*(=$5! $.*1($*DprMpq!@$1$&(2%!23! 6-eP:Z! +(8%.1(%8! 1$.5+! &2! .11$)(.&(2%!23!









&#$! &*.%+/*(>&(2%.1! 1$)$1! .%5! +$/*$&(2%D! 6-eP:Z! +(8%.1(%8! (%! &#$! 1()$*! (+! $++$%&(.1! 32*!
&*.%+/*(>&(2%.1!$d>*$++(2%!23!,.ZE/!.%5!,.ZE-&.%5!.&!&#$!&*.%+1.&(2%.1!$d>*$++(2%!23!,.ZE/D!6%!&#$!
+9.11!(%&$+&(%$M!&#(+!*$801.&(2%!+$$9+!92*$!/29>1$dD!P1&#208#!6-eP:Z!+&(901.&$+!+$/*$&(2%!23!
6EFZmP!.&! &#$!>*2&$(%! 1$)$1M! &,>$! 6! 6-e+! +$$9! &2! /2%+&*.(%! &*.%+/*(>&(2%.1! (%50/&(2%!23! ,.ZE/!




23! 6EFZm! (%! .! +>.&(.1!9.%%$*! =,! (%#(=(&(%8!9:eP! (%/*$.+$! (%! &#$! /*,>&+M! =0&! $%#.%/$! 6EFZm!
+$/*$&(2%!(%!&#$!$>(&#$1(.1!1(%(%8!23!&#$!+9.11!(%&$+&(%$D!6%!2*5$*!&2!+&05,!K#$&#$*!&,>$!6!6-e+!
.%5! 6EFZmP!9$5(.&$!<e-F(%50/$5! 1$&#.1(&,! &28$&#$*M!K$!=12/J$5! 6EFZmP!+(8%.1(%8! (%! 6-eP:Z!
iQ!9(/$M! =0&! K$! 5(5! %2&! 2=+$*)$! .55(&(2%.1! >*2&$/&(2%D! <#(+! +088$+&+! &#.&! &,>$! 6! 6-e+! ./&!
0>+&*$.9! 23! 6EFZmPM! *$801.&(%8! (&+! &*.%+/*(>&(2%.1! $d>*$++(2%! .%5! +$/*$&(2%D! P1&#208#!








<#$+$! 2=+$*).&(2%+!9(8#&! =$! )$*,! (9>2*&.%&! 32*! >.&($%&+! &*$.&$5!K(&#! <e-! =12/J$*+M! +(%/$!
%$0&*.1(R.&(2%! 23! <e-!9.,! #.)$! (9>2*&.%&! /2%+$?0$%/$+! 2%! &#$! (%50/&(2%! >*23(1$+! 23! =2&#!
&,>$!6!6-e+!.%5!6EFZmD!<e-M!&,>$!6!6-e+!.%5!6EFZm!#.)$!=$$%!(9>1(/.&$5!(%!&#$!>.&#28$%$+(+!23!
./0&$! (%31.99.&(2%! +0/#! .+! 46:4! .%5! +$>+(+! .%5! .*$! /1$.*1,! (%&(9.&$1,! (%&$*K2)$%D! 6&! #.+!
.1*$.5,!=$$%!>*2>2+$5!&2!&.*8$&!<e-M!&,>$!6!6-e+!.%5!6EFZm!(%!+$>+(+!.%5!46:4DrjwqZ!P1&#208#!
K$! .%5! 2&#$*+! #.)$! >*2)(5$5! $)(5$%/$! &#.&! &,>$! 6! 6-e+! .%5! 6EFZm! .*$! >()2&.1!9$5(.&2*+! 23!
<e-F(%50/$5! &2d(/(&,M! &.*8$&(%8! 2%$! 23! &#$+$! >.&#K.,+! +#2015! =$! 52%$! K(&#! 8*$.&!
/2%+(5$*.&(2%M!.+!&#$,!+$$9!&2!(%&$*./&!/12+$1,D!




23! 4/($%/$M! C2*&08.1VD! <#$+$! 9(/$! K$*$! =./J/*2++$5! 32*! 92*$! &#.%! Z[! 8$%$*.&(2%+! (%&2! .!
#2928$%20+!;rm7EqlN!=./J8*20%5!.%5!K(15!&,>$!1(&&$*9.&$+!K$*$!+$1$/&$5!.+!/2%&*21!8*20>D!
6EFjo:.! iQ! 9(/$! K$*$! .! 8(3&! 3*29! 4$.%! @2,1$! a,92"$%$&(/+M! 4$.&&1$M! '4PVD! E()$*F+>$/(3(/!
6-eP:ZP1=FiQ! 9(/$! .%5! *$+>$/&()$! K(15! &,>$! 1(&&$*9.&$+! K$*$! J(%51,! >*2)(5$5! =,! '1*(/#!
i.1(%J$! a<K(%/2*$M! g.%%2)$*M! "$*9.%,VD! 4&$3.%! E($%$%J1.0+! .%5! W.*(2! iz+&$*! ag$19#21&R!
g6M!"$*9.%,V!J(%51,!>*2)(5$5!0+!K(&#!6-euF!.%5!WdFjF10/(3$*.+$!*$>2*&$*!9(/$M!*$+>$/&()$1,D!
P11!.%(9.1+!K$*$!9.(%&.(%$5!(%!/2%)$%&(2%.1!&$9>$*.&0*$F/2%&*211$5M!.(*F/2%5(&(2%$5!.%(9.1!
#20+$+! K(&#! .! ZnF! &2! Z[F#20*F1(8#&l5.*J! /,/1$! .%5! *$/$()$5! 3225! .%5! K.&$*! .5! 1(=(&09D!
Hd>$*(9$%&+! K$*$! >$*32*9$5! (%! .! +>$/(3($5! >.&#28$%(/! 3*$$! .%(9.1! #20+$! K(&#! .8$F+$d!





1.=2*.&2*($+!K(&#! <e-! +>$/(3(/! ./&()(&($+! 23! ZDj! ! Z[o! 6'l!K(&#20&! .%,! 5$&$/&.=1$! $%52&2d(%!
/2%&.9(%.&(2%D! P! 1$&#.1! 52+$! 23! p[! ¡8! 23! <e-M! 5(++21)$5! (%! j[[! ¡1! C74M! K.+! (%G$/&$5!
(%&*.>$*(&2%$.11,! >$*! 920+$D! -2*! &#$! $d>$*(9$%&+! K(&#! 6EFjo:.! iQM! 9(/$! K$*$! /#.11$%8$5!
K(&#!Zr!.%5!p[!¡8D!M/.0"(%../&/L"5)#$&%d#*F5$*()$5!EC4!K.+!>0*/#.+$5! 3*29!4(89.!P15*(/#!
.%5! K.+! .1+2! .59(%(+&$*$5! (%&*.>$*(&2%$.11,! .&! .! /2%/$%&*.&(2%! 23! jr[! ¡8! >$*! 920+$D!
6%&$+&(%.1! 1$.J.8$! K.+!9$.+0*$5! &#*208#! 5$&$/&(2%! 23! (%/*$.+$5! >1.+9.! 3102*$+/$%/$! .3&$*!
2*.1! .59(%(+&*.&(2%!23! r!98!n!J@.!-6<;F5$d&*.%! a4(89.!P15*(/#V!>$*!920+$!r!#20*+!=$32*$!
=1225! +.9>1(%8D! W2%2/12%.1! .%&(F6EFZm! a:B@M! W(%%$.>21(+M! '4PV! .%5! /2%&*21! a68"j.V!
.%&(=25($+!K$*$! .! 8(3&! 3*29!E$2! N22+&$%! a:.5=205!'W;M!e(G9$8$%V! .%5!K$*$! (%G$/&$5! (D>D! j!




(%5(/.&$5! &(9$! >2(%&+! .3&$*! (%G$/&(2%! 32*! 30*&#$*! (%)$+&(8.&(2%D! -2*! $%*(/#9$%&! 23! (%&$+&(%.1!
$>(&#$1(.1! /$11+M! (1$09!K.+! (+21.&$5! .%5! /0&! 2>$%! 12%8(&05(%.11,D!L(&#! .! +#.*>! /2)$*+1(>M! &#$!
+0*3./$! K.+! +23&1,! +/*.>$5pj! .%5! /211$/&$5! (%! uF9$*/.>&2F$&#.%21! /2%&.(%(%8! :E<F=033$*!








.%&(F82.&! .%&(=25,! a+/Fq[mm! .%5! +/FjYjjU! 4.%&.! ;*0R! 7(2&$/#%2128,M! 6%/DV! K$*$! 0+$5! .%5!
5$)$12>$5!K(&#!pMpcF5(.9(%2=$%R(5(%$!a@.J2>.&&+VD!g$9.&2d,1(%!K.+!0+$5!.+!.!/20%&$*+&.(%D!
C(/&0*$+! K$*$! &.J$%!K(&#! .%! Q1,9>0+! 7OrZ! 1(8#&! aZ[d! 32*! 1()$*! +$/&(2%+! .%5! j[d! 32*! (1$(.1!
+.9>1$+VD!
;&&3<4$%2%"2'4<(45(;C/-\!(G)(B@(
'1&*.&#(%! +$/&(2%+! 23! 8215! (%&$*3$*F$%/$! /212*! K$*$! /0&! 2%! .%! 01&*.9(/*2&29$! a'1&*./0&! HU!
:$(/#$*&FN0%8V!.%5!/211$/&$5!2%!32*9).*F/2.&$5!/2>>$*!+12&!8*(5+D!712/J(%8!+210&(2%!K.+!0+$5!
&2! 312.&! 8*(5+M! K#(/#! K.+! 32112K$5! =,! (%/0=.&(2%! K(&#! .%&(F6EFZmP! .%&(=25,! 2*! /2%&*21!
.%&(=25,! a+/Fq[mm! 2*! +/Fj[joU! 4.%&.! ;*0R! 7(2&$/#%2128,VD! <#$! 8*(5+!K$*$! 1.=$1$5!K(&#! &#$!
+$/2%5.*,! .%&(=25,M! .%&(F82.&! 68"+! /20>1$5! &2! ZjF%9! 8215! aN./J+2%! 6990%2*$+$.*/#!
E.=2*.&2*($+VD! Ei7!01&*.+&.(%$*!K.+!0+$5! &2!>2+&+&.(%! &#$! +$/&(2%+M!K(&#!0*.%,1! ./$&.&$! .%5!
1$.5!+&.(%D!"*(5+!K$*$!)($K$5!=,!0+(%8!.! NHQE!Z[Z[!<HW!2>$*.&(%8!.&!o[!JID!s0.%&(3(/.&(2%!
K.+!>$*32*9$5!=,!&K2!(%5$>$%5$%&!+/($%&(+&+D!!
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I%2%"2'4<(45(?;9F/$%H2*#<N(;?>fN(;C/-\!W?(#<$(;C/?!RE(
W(/$!K$*$! (%G$/&$5!K(&#! <e-! 2*! EC4! .%5! $0&#.%(R$5! 32*! =1225! /211$/&(2%! .&! (%5(/.&$5! &(9$!
>2(%&+D!71225!K.+! (+21.&$5! &#*208#! /.*5(./!>0%/&0*$! .%5! /211$/&$5! (%! .>>*2>*(.&$! )(.1+D! -2*!
>1.+9.!>*$>.*.&(2%M!=1225!K.+!&*.%+3$**$5!&2!H@<PF/2.&$5!&0=$+!.%5!/$%&*(308$5!.&!9.d(9.1!
+>$$5! 32*! Zr!9(%! .%5! +0>$*%.&.%&!K.+! /211$/&$5D! 4$*09!K.+! /211$/&$5! 32112K(%8! 2)$*%(8#&!








K(&#! &#$! :e$.+,! W(%(! i(&! as(.8$%V! .//2*5(%8! &2! &#$! 9.%03./&0*$*+! (%+&*0/&(2%+D! :eP!
/2%/$%&*.&(2%!K.+!9$.+0*$5!K(&#!&#$!e.%25*2>Z[[[!a<#$*92!4/($%&(3(/VM!.%5!Z!¡8!:eP!K.+!
0+$5!&2!>*$>.*$!/29>1$9$%&.*,!@eP!K(&#!40>$*4/*(>&!66!a6%)(&*28$%VD!s0.%&(&.&()$!*$.1!&(9$!
C;:! K.+! >$*32*9$5! 0+(%8! 4$%+(-.+&<W! 4,=*! eQF:QO! i(&! a7(21(%$V! .%5! &#$! E(8#&;,/1$*! no[!
a:2/#$VD!Hd>*$++(2%!1$)$1+!K$*$!%2*9.1(R$5!&2!&#$!$d>*$++(2%!23!&#$!j!92+&!+&.=1$!*$3$*$%/$!
8$%$+M!K#(/#!K$*$!5$&$*9(%$5! 32*!$./#! /2%5(&(2%!0+(%8!8$e2*9!a?7.+$M!7(28.R$11$VD!I.10$+!




:$+01&+! a9$.%xF! 4@! 2*! 4HWV! K$*$! /29>.*$5! K(&#! .! jF&.(1$5! 4&05$%&+! &! &$+&D! 4&.&(+&(/+! 2%!
+0*)().1! /0*)$+! K$*$! >$*32*9$5!K(&#! E28F*.%J! aW.%&$1F;2dV! &$+&+D! C! ).10$+! 1$++! &#.%! [D[r!
K$*$!/2%+(5$*$5!+(8%(3(/.%&D!!>!¦![M[rM!!>!¦![M[ZM!!>!¦![M[[ZM!!>!§![M[[[Z!
!"J<4K8%$Q%&%<2=(
<#$! P8$%/,! 32*! 6%%2).&(2%! =,! 4/($%/$! .%5! <$/#%2128,! a6L<VM! &#$! :$+$.*/#! -20%5.&(2%!
Page 144 of 237 
-1.%5$*+!a-LQ!I1..%5$*$%V!.%5!&#$!6%&$*0%()$*+(&,!P&&*./&(2%!C21$+!C*28*.9!23!&#$!7$18(.%!








































!"#$%&'$()*&"'%"+%,-./#()&+01230% 4&501% 6#0(7% 8&$'09% :12&'% ;<#00'%
!"#$%&'()% *+*,% -+-,% .+/,% .+0,% ,+0*%
12345.%67% 8+/,% -+,,% .+/,% .% ,+09%
!"##$%&%'()*+,-).$%,/0,12$3,4'3"562',27,89:;$"547%*)<%,)56=4(+,4',*%<#2'<%,(2,
->1,4',89:;$"547%*)<%,*%#2*(%*,&45%,2',),?4$3,(+#%,)'3,@1>AB/,CD,.)5EF*2"'3G,






+>1$$%M! aRV! 1()$*M! aFV! J(5%$,M! aIV! (1$09! .%5! aBV! =*.(%D! a?/AV! 6EFjo:.! iQ! 9(/$! K$*$! (%G$/&$5! K(&#!
+$)$*.1!52+$+!23!<e-!&2!+&05,!&#$(*!*$+(+&.%/$!.8.(%+&!1$&#.1(&,D!W(/$!K$*$!92%(&2*$5!32*!9.d(9.1!o[!






13::8%&%<2#*)( ?'Q3*%( +D( g79/EF7( #<#8)='=( 45( &7>!( %H2*#"2%$( 5*4&( K648%( '8%3&( 54*( 26%(
$%2%"2'4<(45(;17B(Q%<%=(#52%*(9>?(
L(15! &,>$!9(/$!K$*$! &*$.&$5!K(&#! <e-! .%5! .&! [M! Z! .%5! q! #20*+! .3&$*! /#.11$%8$M! (1$09!K.+! (+21.&$5D!
W$++$%8$*!:eP!K.+!$d&*./&$5! 3*29!K#21$! (1$09!.%5!?C;:!K.+!>$*32*9$5! 32*! &#$!5$&$/&(2%!23! 64:H!





































































































































































































































































































































































































































4$>+(+! *$+01&+! 3*29! &#$! #2+&! #,>$*(%31.99.&2*,! *$+>2%+$! &2! +,+&$9(/! (%3$/&(2%M! /.0+(%8!
901&(>1$! 2*8.%! 3.(10*$! .%5! #(8#! 92*&.1(&,D! L$! >*$)(20+1,! *$>2*&$5! &#.&! (9>.(*$5! 6-eP:Z!
+(8%.1(%8! 1$.5+! &2! >*2&$/&(2%! .8.(%+&! 1(>2>21,+.//#.*(5$! aEC4V! .%5! /$/.1! 1(8.&(2%! >0%/&0*$!
a;ECVD!<#$!*21$!23!<e-:Z!(%!&#$+$!925$1+!#.+!=$$%!+&05($5!.+!K$11!.%5!*$>2*&$5!=,!2&#$*+D!6%!
&#(+!+&05,M!K$!5$92%+&*.&$!&#.&!EC4!(+!0%.=1$!&2! (%50/$!(%&$+&(%.1!5.9.8$!(%!&#$!.=+$%/$!23!
6-eP:ZM! 9$.+0*$5! =,! 6EF-P7C! 1$)$1+! (%! /(*/01.&(2%M! K#$*$.+! 6EF-P7C! 1$)$1+! (%! <e-:Z!
J%2/J20&!aiQV!9(/$!K$*$!/29>.*.=1$!&2!K(15!&,>$D!'+(%8!3102*$+/$%&1,!1.=$1$5!-6<;F5$d&*.%M!
K$!320%5!&#.&!EC4!/.0+$5!(%&$+&(%.1!>$*9$.=(1(&,!(%!K(15!&,>$!.%5!6-eP:Z!iQ!9(/$M!=0&!%2&!(%!
<e-:Z! iQD! <2! (%)$+&(8.&$! /*2++! &.1J! =$&K$$%! <e-! .%5! &,>$! 6! 6-e+M! 520=1$! J%2/J20&! 9(/$!
1./J(%8! =2&#! 6-eP:Z! .%5! <e-:Z! K$*$! $+&.=1(+#$5! .%5! K$*$! 320%5! &2! 5(+>1.,! (9>*2)$5!
+0*)().1!.8.(%+&!EC4M!=0&!%2&!;ECD!40>$*(2*!>*2&$/&(2%!(%!&#$!EC4!925$1!K.+!/#.*./&$*(R$5!=,!
1$++!#,>2&#$*9(.M!%2! (%&$+&(%.1!5.9.8$!2*! 1$.J.8$M! .%5! 12K$*!+,+&$9(/!/,&2J(%$!>*250/&(2%!
+0/#!.+!W6CFZuM!"WF;4-M!6EFZuM!6EFZ[!.%5!6EFZmPD!-0*&#$*92*$M!K$!5$92%+&*.&$5!&#.&!<e-:Z!




Page 152 of 237 
;<2*4$3"2'4<(
7./&$*$9(.! (+! &#$! >*$+$%/$! 23! =./&$*(.! (%! &#$! =1225M! K#(/#! /.%! &*(88$*! .! #2+&c+!
#,>$*(%31.99.&2*,! *$+>2%+$DZ! <#(+! 9.,! 1$.5! &2! +$)$*$! +$>+(+M! *$+01&(%8! (%! 901&(>1$! 2*8.%!
3.(10*$! aWQ-V! .%5! #(8#!92*&.1(&,DjMp! <#$! *$/28%(&(2%! 23! =./&$*(.! =,! &#$! #2+&! (+!9$5(.&$5! =,!
+$)$*.1! >.&&$*%F*$/28%(&(2%! *$/$>&2*+! aC::VM! +0/#! .+! <211FE(J$F:$/$>&2*Fn! a<E:nVDn! <E:n!
*$/28%(R$+!.!921$/01$!2%!&#$!"*.9F%$8.&()$!=./&$*(.1!+0*3./$!/.11$5!1(>2>21,+.//#.*(5$!aEC4VM!
K#(/#! (%! &0*%! ./&().&$+!<E:nD! 6%! +29$! /(*/09+&.%/$+! $d/$++()$!<E:n!./&().&(2%! /.%! 1$.5! &2!
2)$*./&().&(2%! 23! (990%$! /$11+M! *$+01&(%8! (%! $d/$++()$! (%31.99.&(2%! .%5! $)$%! 1$&#.1(&,D!
7$/.0+$!23! (&+!>2&$%&!>*2F(%31.99.&2*,!./&()(&,! .%5! (&+! .=0%5.%/$! (%! &#$! /$11!K.11! 23!"*.9F















<e-! K.+! >*2>2+$5! .+! &*$.&9$%&! 32*! +$>+(+ZYMj[! .%5! (%(&(.1! $d>$*(9$%&+! (%! .%(9.1+! K$*$!
Page 153 of 237 
$%/20*.8(%8!.+!<e-!=12/J.8$!+#2K$5! (%/*$.+$5!+0*)().1!*.&$+M!=0&! (&+!$33$/&! (%!#09.%!&*(.1+!
.*$!5(+.>>2(%&(%8jZwjn!g2K$)$*M!.!*$/$%&!9$&.F.%.1,+(+!+088$+&+!&#.&!>.&($%&+!+033$*(%8!3*29!
+$)$*$!+$>+(+!.%5!#(8#!6EFq!1$)$1+!9.,!=$%$3(&!3*29!(990%2&#$*.>,!K(&#!.%&(F<e-!.%&(=25($+!
=,! 12K$*(%8! 2)$*.11!92*&.1(&,Djr! <#$! 5(+/*$>.%/,! .%5! /29>$d! *21$! 23! <e-! (%! +$>+(+!9.,!=$!
.&&*(=0&$5! &2! &#$! 50.1(&,! 23! (&+! *$/$>2*+D! <e-:Z! (+! 0=(?0(&20+1,! $d>*$++$5! (%! .! /2%+&(&0&()$!
9.%%$*M! K#$*$.+! <e-:j! (+! (%50/(=1$! .%5! *$+&*(/&$5! &2! (990%$M! $%52&#$1(.1! .%5! %$0*2%.1!
/$11+Djqwjo!<e-:j!(+!&#208#&!&2!>1.,!.%!(990%2*$801.&2*,!*21$!=,!./&(%8!2%!*$801.&2*,!<!/$11+M!
K#(1+&! <e-:Z!9.(%1,! +$$9+! &2!9$5(.&$! &#$! >*2F(%31.99.&2*,! $33$/&+! 23! <e-DjoMjY! 7.+$5! 2%!
&#$+$!2=+$*).&(2%+M!+$1$/&()$! (%#(=(&(2%!23!<e-:Z!&2!/20%&$*!&#$!>*2F(%31.99.&2*,!$33$/&+!23!
<e-!#.+!=$$%!>*2>2+$5!.%5!>2&$%&!<e-:Z!.%&.82%(+&+!.*$!%2K.5.,+!.).(1.=1$!.%5!&$+&$5!(%!




<#(+!/,&2J(%$! 3.9(1,!/2%+(+&+!23!+$)$*.1! 6-e!.1>#.!8$%$+!.%5!+(%81$! 6-e!=$&.M!$>+(12%M!J.>>.!
.%5!29$8.!8$%$+D!<,>$! 6! 6-e+!.*$! (%50/$5!)$*,!*.>(51,!.%5! &*.%+($%&1,M! (%50/(%8!%09$*20+!
52K%+&*$.9!8$%$+!/2%&.(%(%8!6-eF+&(901.&$5!*$+>2%+$!$1$9$%&+!a64:HVM!23&$%!*$3$**$5!&2!.+!
&#$! 64:H! +(8%.&0*$D! 40*>*(+(%81,M! 5$+>(&$! &#$! ).*(20+! &,>$! 6! 6-e! 1(8.%5+M! &#$,! +#.*$! .! 8*$.&!
+(9(1.*(&,!(%!&#$!(%50/$5!64:H!+(8%.&0*$!*$%5$*(%8!(&!5(33(/01&!&2!5(+&(%80(+#!=$&K$$%!+(8%.&0*$!
>*23(1$!23!$./#!&,>$!6!6-e!1(8.%5D!P1&#208#!&#$,!.*$!9.(%1,!J%2K%!32*!&#$(*!.%&()(*.1!30%/&(2%M!




2=+$*).&(2%+! 23! &#$!9$5(.&2*,! *21$! 23! 6-eP:Z! +(8%.1(%8! (%!<e-! &2d(/(&,! *.(+$5! &#$! ?0$+&(2%!
K#$&#$*! &,>$! 6! 6-e+! .%5! <e-! /*2++&.1J! (%! &#$! (%31.99.&(2%! (%50/$5! =,! EC4! .%5! (3! &#(+!
Page 154 of 237 
/*2++&.1J!*$+01&+!(%!$%#.%/$5!(%31.99.&(2%D!6%!&#$!/0**$%&!+&05,M!K$!+#2K!&#.&!9(/$!5$3(/($%&!
(%! =2&#! <e-:Z! .%5! 6-eP:ZM! /29>.*$5! &2! &#$! +(%81$! 5$3(/($%&! 9(/$M! 5(+>1.,! (%/*$.+$5!









&2d(/(&,! +(%/$! 9(/$! 5$3(/($%&! (%! 6-eP:Z! +(8%.1(%8! a6-eP:Z! iQV! +#2K$5! *$+(+&.%/$! &2! #(8#!
52+$+!23!EC4Dn[MnZMno!6%!.!>*$)(20+!+&05,!23!20*!8*20>M!6-eP:!iQ!9(/$!K$*$!0+$5!2%!.!ZjYl4)H)!
=./J8*20%5Dno!W$.%K#(1$M!K$!=./J/*2++$5! &#$! 6-eP:!iQ! &2!;rm7ElqNM!K#(/#!>*29>&$5! &#$!
?0$+&(2%!(3!&#$(*!*$+(+&.%/$!/2015!=$!*$>*250/$5D!6%!.8*$$9$%&!K(&#!20*!$.*1($*!3(%5(%8+M!&#$+$!
9(/$!K$*$! *$+(+&.%&! &2! EC4M! (%5(/.&(%8! &#.&! 6-eP:Z! +(8%.1(%8! (+! 5$&*(9$%&.1! (%! EC4F(%50/$5!
1$&#.1(&,M! (%5$>$%5$%&! 23! &#$(*! 8$%$&(/! =./J8*20%5! a-(80*$! ZPVD! 6-eP:Z! J%2/J20&! .%5!K(15!
&,>$! 9(/$! K$*$! (%G$/&$5! K(&#! EC4! (%&*.>$*(&2%$.11,! .%5! 92%(&2*$5! 32*! +$)$*.1! 5.,+D! L$!
2=+$*)$5! .! +(8%(3(/.%&! *$50/&(2%! (%! 1$&#.1(&,! (%! &#$! &*.%+8$%(/! 8*20>! /29>.*$5! &2!L<!9(/$!
+088$+&(%8! 6-eP:!9$5(.&$+! &#$! 1$&#.1! $33$/&+!23!EC4D!;29>.*.=1$! 3(%5(%8+!K$*$!2=+$*)$5! (%!




Page 155 of 237 
&2! &#$!+(%81$!iQ! 1(&&$*9.&$+D!<2! &$+&! &#(+M!K$!/*2++$5!<e-:Z!iQ!9(/$!K(&#! 6-eP:Z!iQ!9(/$!
.%5!8$%$*.&$5!#292R,820+!520=1$!J%2/J20&!9(/$!a@iQVD!<#$+$!9(/$!K$*$!/#.11$%8$5!K(&#!.!
+(9(1.*! 52+$! 23! EC4! .%5!92%(&2*$5! 32*! =25,! &$9>$*.&0*$! .%5! +0*)().1! (%! >.*.11$1! &2! +(%81$!
J%2/J20&!9(/$D!L$! 320%5! &#.&! @iQ!9(/$! K$*$! +(8%(3(/.%&1,! >*2&$/&$5! .8.(%+&! EC4F(%50/$5!
5*2>!(%!=25,!&$9>$*.&0*$!.%5!1$&#.1(&,!/29>.*$5!&2!6-eP:Z!iQ!.%5!<e-:Z!iQ!9(/$!a-(80*$!
Z;! 1$3&! .%5! *(8#&VD! <#$! 5*2>! (%! =25,! &$9>$*.&0*$!K.+! 1$++! >*2%20%/$5! (%! <e-:Z! iQ!9(/$!
/29>.*$5!&2!6-eP:Z!iQM!=0&!+&(11!+(8%(3(/.%&1,!12K$*!&#.%!@iQD!
!




+(%81$! iQ! 9(/$! K$*$! /#.11$%8$5! K(&#! pr[! ¡8! 23! EC4! .%5! 1$&#.1(&,! .%5! =25,! &$9>$*.&0*$! K$*$!
92%(&2*$5! 50*(%8! Z[[! .%5! no! #20*+M! *$+>$/&()$1,! a%! ! mFpnVD! E28F*.%J! aW.%&$1F;2dV! &$+&+! K$*$!


















































































Page 156 of 237 
:$/$%&1,M!K$!*$>2*&$5!&#.&!=12/J(%8!6-eP:Z!+(8%.1(%8!*$+01&$5!(%!$%#.%/$5!%$0&*2>#(1!(%310d!
(%!&#$!;EC!925$1!.%5!=$&&$*!+0*)().1!&#.%!&#$!/2%&*21+D!L$!K2%5$*$5!(3!5$3(/($%/,!(%!<e-:Z!
/2015! $%#.%/$! &#(+! >*2&$/&(2%D! g2K$)$*M! @iQ! 9(/$! K$*$! %2&! +(8%(3(/.%&1,! >*2&$/&$5! .%5!
+#2K$5!.!+(9(1.*!+$%+(&()(&,!.+!K(15!&,>$!.%5!<e-:Z!iQ!/20%&$*>.*&+!a40>>1$9$%&.*,!-(80*$!
ZPVD! <#$+$! *$+01&+! +#2K! &#.&! =2&#! <e-:Z! .%5! 6-eP:Z! +(8%.1(%8! .*$! 5$&*(9$%&.1! (%! EC4F




e$0&*.1(R.&(2%!23!<e-!#.+!=$$%!.++2/(.&$5!K(&#! (%/*$.+$5! &,>$! 6! 6-e!>*250/&(2%! (%!>.&($%&+!
&*$.&$5! 32*! .0&2(990%$! 5(+$.+$+DnYMr[!@*+%&=%5$/M! >.&($%&+! +033$*(%8! 3*29!#$>.&(&(+! ;! &*$.&$5!





9(/$! +#2K$5!.! +(9(1.*! (%/*$.+$! (%! +,+&$9(/! 6-eu! a-(80*$!jPVD! 4(d!#20*+! .3&$*!EC4! (%G$/&(2%M!
+$*09! 6-eu! 1$)$1+!5*2>>$5! (%!K(15! &,>$!.%5!<e-:Z!iQ!9(/$M!=0&!%2&! (%! 6-eP:Z!iQM!K#(/#!
9(8#&! =$! 50$! &2! &#$! .=+$%/$! 23! %$8.&()$! 3$$5=./J! *$801.&(2%! (%! &#$! .=+$%/$! 23! 6-eP:Z!
+(8%.1(%8D!6-ev!K.+!(%50/$5!(%!=2&#!K(15!&,>$!.%5!<e-:Z!iQ!9(/$M!=0&!%2&!(%!6-eP:Z!iQ!9(/$!
.+! 5$>(/&$5! (%! -(80*$! j7D! <#(+! (+! /2%+(+&$%&! K(&#! $.*1($*! 3(%5(%8+! &#.&! EC4F(%50/$5! 6-eu!




Page 157 of 237 
!




q! #20*+! .3&$*! /#.11$%8$D! aFV! <e-! K.+! 9$.+0*$5! K(&#! E09(%$d! &$/#%2128,! (%! +$*09! 23! K(15! &,>$M!
6-eP:Z!iQ!.%5!@iQ!9(/$!.&![!.%5!o!#20*+!.3&$*!/#.11$%8$D!aIV!+<e-:Z!K.+!5$&$/&$5!K(&#!HE64P!(%!






K(15! &,>$! .%5! 6-eP:Z! iQ! 9(/$! .3&$*! EC4! +&(901.&(2%D! <e-! K.+! +(8%(3(/.%&1,! .%5! $?0.11,!
(%50/$5! (%! *$+>2%+$! &2!EC4! (%!=2&#! 8*20>+! a-(80*$!j;VD! 4(9(1.*1,M! EC4! (%50/$5! .! +(8%(3(/.%&!
(%/*$.+$!23!+<e-:Z!(%!K(15!&,>$!.%5!6-eP:Z!iQ!9(/$D!:$9.*J.=1,M!.=+$%/$!23!=2&#!6-eP:Z!
.%5!<e-:Z!+(8%.1(%8!*$+01&$5!(%!+(8%(3(/.%&1,!1$++!<e-!+$*09!1$)$1+!a-(80*$!j;M!K#(&$!=.*V!.%5!






















































































&#$! *$1$.+$! 23! /$1101.*! /2%&$%&! (%&2! &#$! =1225! +&*$.9D! H1$).&$5! 1$)$1+! 23! 3.&&,! ./(5! =(%5(%8!
>*2&$(%!a-P7CV!#.)$!=$$%!>*2>2+$5!.+!.!=(29.*J$*!32*!2*8.%!(%G0*,D!"0&!$>(&#$1(.1!5.9.8$!(+!

















qZ! <2! +&05,! &#$! 9$5(.&2*,! *21$! 23! <e-:Z! .%5! 6-eP:Z! +(8%.1(%8! (%! EC4F(%50/$5! 12++! 23!
(%&$+&(%.1! (%&$8*(&,M!K$! .59(%(+&$*$5! n! J@.! 3102*$+/$%&F1.=$1$5! 5$d&*.%! 2*.11,! &2!9(/$! .3&$*!
(%G$/&(2%! K(&#! EC4D! P+! $d>$/&$5M! .! +(8%(3(/.%&! (%/*$.+$! (%! 3102*$+/$%/$! K.+! 2=+$*)$5! (%!
!" #"
!"#$%&'('






















































Page 159 of 237 
+,+&$9(/!/(*/01.&(2%!(%!K(15!&,>$!.%(9.1+!q!#20*+!.3&$*!EC4M!(%5(/.&()$!32*!(%/*$.+$5!(%&$+&(%.1!
>$*9$.=(1(&,! a-(80*$! p7VD! P1+2! 6-eP:Z! iQ! 9(/$! 5(+>1.,$5! .%! EC4F5$>$%5$%&! (%/*$.+$! (%!
(%&$+&(%.1!>$*9$.=(1(&,M!K#(/#!(+!/2%+(+&$%&!K(&#!K#.&!K$!2=+$*)$5!(%!<e-F&*$.&$5!6-eP:Z!iQ!
9(/$! a>*$)(20+! *$+01&! +$/&(2%VD! 6%! /2%&*.+&M! (%! <e-:Z! iQ! 9(/$M! EC4F(%50/$5! (%&$+&(%.1!
>$*9$.=(1(&,!K.+! 1$++!>*2%20%/$5! /29>.*$5! &2!K(15! &,>$!9(/$D! 6%&$*$+&(%81,M! .=*28.&(2%!23!
=2&#! *$/$>&2*+! >*$)$%&+! =2&#! EC4F(%50/$5! (%&$+&(%.1! >$*9$.=(1(&,! .%5! 5.9.8$M! K#(/#!
>.*&(.11,!$d>1.(%+! &#$!+0>$*(2*!>*2&$/&(2%!2=+$*)$5! (%!@iQ!9(/$D!<#$+$!*$+01&+! (%5(/.&$! &#.&!




<2! +&05,! K#$&#$*! .=+$%/$! 23! 6-eP:Z! .%5! <e-:Z! +(8%.1(%8! .33$/&+! +,+&$9(/! 1$)$1+! 23! EC4F
(%50/$5! /,&2J(%$+M! K$! +.9>1$5! =1225! 3*29!K(15! &,>$M! +(%81$! iQ! .%5! @iQ!9(/$! =$32*$! .%5!
.3&$*!EC4D!4$*09!.%.1,+(+!=,!7(2FC1$d!.++.,!+#2K$5!+(8%(3(/.%&1,! (%/*$.+$5! 1$)$1+!23!).*(20+!











Page 160 of 237 
!
?'Q3*%( .D( CE1/'<$3"%$( "6%&4J'<%( #<$( ")24J'<%( =%*3&( 8%M%8=( '<(K'8$( 2):%N( ='<Q8%( #<$( $43G8%(
9>?7-(;?>!7-(J<43"J432(&'"%(










<e-:Z!iQ!9(/$D! 72&#! .=+$%/$! 23! <e-:Z! .%5! 6-eP:Z! 1$5! &2! #(8#$*! 1$)$1+! 23! 6EFj! .%5! 6EFYM!
*$+>$/&()$1,D! <#208#! 1$)$1+! 23! =2&#! (%&$*1$0J(%+!K$*$! 12K$*! (%!@iQ! /29>.*$5! &2! +(%81$!iQ!



















































































































































































































































































































Page 161 of 237 
9(/$M!&#$,!K$*$!+(9(1.*!&2!K(15!&,>$!1$)$1+D!6EFr!.%5!6-ey!K$*$!.1+2!+(8%(3(/.%&1,!(%50/$5!(%!.11!
8*20>+M! =0&! &#$*$! K.+! %2! +(8%(3(/.%&! 5(33$*$%/$! (%! +(%81$! .%5! 520=1$! J%2/J20&! 9(/$!




<#$! *$+>2%+$! &2! >.&#28$%+! *$1($+! 2%! >.&&$*%! *$/28%(&(2%! *$/$>&2*+! aC::+V! +0/#! .+! <E:nM!
K#(/#!+>$/(3(/.11,!*$/28%(R$+!EC4D!<#$! 1.&&$*! (+!.%!$++$%&(.1!/29>2%$%&!23! &#$!20&$*! 1.,$*!23!
"*.9F%$8.&()$!=./&$*(.M!.%5!.+!.%!$%52&2d(%!0+$301!(%!(%50/(%8!(%31.99.&(2%D!C*$)(20+!K2*J!
>*2)(5$5!$)(5$%/$!&#.&!<e-!.%5!&,>$!6!6-e+!>1.,!.!*21$!(%!EC4F(%50/$5!&2d(/(&,DZYMjZMjjMpqMpmMn[Mno!
6&! #.+! =$$%! >2+&01.&$5! &#.&! <e-! .%5! 6-eu! 9.,! #.)$! +,%$*8(+&(/! $33$/&+! >*292&(%8!
(%31.99.&2*,!*$+>2%+$+Dqpwqr!<#$!K2*J!5$+/*(=$5!#$*$!+0>>2*&+!&#$!#,>2&#$+(+!&#.&!<e-!)(.!
<e-:Z! .%5! &,>$! 6! 6-e+! )(.! 6-eP:Z! +(8%.1(%8! &28$&#$*! /2%&*(=0&$! $%#.%/$5! (%31.99.&(2%D!
"$%$&(/!5$1$&(2%!23!=2&#!<e-:Z!.%5!6-eP:Z!1$.5+!&2!+0>$*(2*!>*2&$/&(2%!(%!/29>.*(+2%!&2!&#$!
+(%81$! iQ! .%5! K(15! &,>$!9(/$D! @iQ!9(/$! +033$*$5! 1$++! (%&$+&(%.1! 5.9.8$! .%5! >$*9$.=(1(&,!
/29>.*$5!&2!K(15!&,>$!9(/$D!L#(1$!8$%$&(/!5$1$&(2%!23!6-eP:Z!*$+01&$5!(%!%2!(%/*$.+$!23!6EF
-P7C!1$)$1+M!<e-:Z!5$3(/($%/,!K.+!.++2/(.&$5!K(&#!%2!(%&$+&(%.1!1$.J.8$!23!-6<;F5$d&*.%D!<#(+!
(9>1($+! &#.&! EC4! (%50/$+! (%&$+&(%.1! >$*9$.=(1(&,! .%5! /$1101.*! 5.9.8$! )(.! &K2! +$>.*.&$!
>.&#K.,+D! P+! 5$+/*(=$5! $.*1($*M! 6EF-P7C! (+! *$1$.+$5! 0>2%! 5.9.8$! &2! &#$! 80&! $>(&#$1(09D!
6%/*$.+$5! >$*9$.=(1(&,! /2015! *$+01&! 3*29! (9>.(*$5! &(8#&! G0%/&(2%+! 2*! 5,+*$801.&$5! /$1101.*!
&*.%+>2*&M!.112K(%8!921$/01$+!+0/#!.+!-6<;F5$d&*.%!&2! 1$.J! (%&2!&#$!=1225!+&*$.9D!<#$!$d./&!
9$/#.%(+9M! #2K$)$*M! *$9.(%+! &2! =$! $10/(5.&$5D! e2%$&#$1$++M! =2&#! >*2/$++$+! .*$! (%#(=(&$5!
K#$%!./&().&(2%!23!=2&#!<e-:Z!.%5!6-eP:Z!(+!(9>.(*$5M!1$.5(%8!&2!+0>$*(2*!>*2&$/&(2%!(%!&#$!
@iQ!9(/$!&2!EC4D!P//2*5(%81,M!.11!9$.+0*$5!/,&2J(%$+!K$*$!1$++!(%50/$5!(%!+$*09!3*29!@iQ!
9(/$M!$d/$>&! 6-eyM! 6EFrM! 6EFZm-!.%5!6EFjp>ZYD!<#$+$!*$+01&+!+088$+&!<e-:Z!.%5!6-eP:Z!/.%!
Page 162 of 237 
&28$&#$*! .33$/&! &#$! $d>*$++(2%! 1$)$1+! 23! >*2F! .%5! .%&(F(%31.99.&2*,! 9$++$%8$*+D! 429$!
2=+$*).&(2%+! K$*$! *.&#$*! +0*>*(+(%8D! -2*! $d.9>1$M! &,>$! 6! 6-e+! 0+0.11,! /2%+&*.(%! &#$!
>*250/&(2%!23!i;M!&#$*$=,!>*$)$%&(%8!%$0&*2>#(1!9(8*.&(2%MqqMqm!K#(/#!9.5$!&#$!2=+$*).&(2%!
23! *$50/$5!i;! (%! 6-eP:Z!iQ! +$*09!.3&$*!EC4! /#.11$%8$! *$9.*J.=1$D!W6CFZ! /#$92J(%$+! .*$!
(9>1(/.&$5!(%!1$0J2/,&$!&*.33(/J(%8!.%5!#.)$!=$$%!>*2>2+$5!.+!9.*J$*+!(%!>$5(.&*(/!+$>+(+Dqow





%2&! .33$/&! (%50/&(2%! 23! 6EFZu! =,! EC4M! K#$*$.+! 3011! (%50/&(2%! 23! 6EFZu! K.+! (9>.(*$5! (%! &#$!






(%5(/.&$+! &#.&!<e-!.%5! &,>$! 6! 6-e+! &28$&#$*!2*/#$+&*.&$! &#$! (%50/&(2%!23! 6EFZmPD!<#$!+$*09!
>*23(1$!23!&#$!@iQ!9(/$!+088$+&+!&#.&!1$++!%$0&*2>#(1F*$1.&$5!/,&2J(%$+!.*$!>*250/$5M!K#(/#!(+!
.! >2++(=1$! 9$/#.%(+9! 32*! +0>$*(2*! >*2&$/&(2%! (%! &#$+$! 9(/$D! 4$>+(+! (+! .++2/(.&$5! K(&#!
(9>.(*$5! 30%/&(2%(%8! 23! %$0&*2>#(1+D! Q%$! >2++(=1$! $d>1.%.&(2%! (+! &#$! 5$1.,$5! .>2>&2+(+! 23!
%$0&*2>#(1+M!&,>(/.11,!2=+$*)$5!(%!+$>+(+DmmwmY!e2*9.11,M!%$0&*2>#(1+!#.)$!.!*$801.*!&0*%2)$*D!
@0*(%8! (%31.99.&(2%M! %$0&*2>#(1+! .*$! /*(&(/.1! 32*! .%! $.*1,! (%%.&$! *$+>2%+$M! =0&! >*212%8$5!
./&()(&,! /.%! 9(+&.J$%1,! *$+01&! (%! 2*8.%! (%G0*,D! 6EFZvluM! 6EFjM! <e-! .%5! "WF;4-! #.)$! =$$%!
+#2K%!&2!(%#(=(&!.>2>&2+(+!23!%$0&*2>#(1+DmmMmoMo[MoZ!P1&#208#!K$!#.)$!%2&!.55*$++$5!&#(+!(++0$!
Page 163 of 237 
(%!&#(+!+&05,M!(&!(+!>2++(=1$!&#.&!%$0&*2>#(1+!(%!@iQ!#.)$!.!3.+&$*!(%)210&(2%!(%!&#$!EC4!925$1!
50$!&2!12K$*!/,&2J(%$!1$)$1+M!*$+01&(%8!(%!1$++!2*8.%!5.9.8$D!






K$! 2=+$*)$5! (%/*$.+$5! 6EFY! >*250/&(2%! (%! 6-eP:Z! iQ! 9(/$M! /29>.*$5! &2! K(15! &,>$! 9(/$D!
P1&#208#!(&!#.+!=$$%!5$+/*(=$5!>*$)(20+1,!&#.&!&,>$!6!6-e+!>*292&$!6EFY!>*250/&(2%!.%5!<#Y!
5(33$*$%&(.&(2%M!.%8!$&!.1D!*$>2*&!1(J$!0+M!.%!(%#(=(&2*,!$33$/&!23!6-eu!2%!6EFYDorwom!!
;1$.*1,M!<e-:Z!.%5! &,>$! 6! 6-e+!=2&#!9$5(.&$! &#$!>*250/&(2%!23!>*2F! .%5!.%&(F(%31.99.&2*,!




<e-! 3.(10*$! (%! +$>+(+! >.&($%&+! *$+01&$5! 3*29! 0%2>>2+$5! &,>$! 6! 6-e+M! .+! +088$+&$5! (%!
.0&2(990%$!5(+$.+$+DnYMr[!7.+$5!2%!&#$!+0>$*(2*!>*2&$/&(2%!23!&#$!@iQ!(%!&#$!EC4!925$1M!K$!
$d>$/&$5!.!+(9(1.*!*$+(+&.%/$!&2K.*5+!;ECF(%50/$5!>21,9(/*2=(.1!+$>+(+D!W0/#!&2!20*!+0*>*(+$M!
@iQ! 9(/$! K$*$! .+! +$%+(&()$! .+! K(15! &,>$! .%5! <e-:Z! iQ! 9(/$D! 6-eP:Z! iQ! 9(/$! K$*$!
+(8%(3(/.%&1,! >*2&$/&$5M! .+! K$! *$>2*&$5! >*$)(20+1,Mqm! =0&! +(901&.%$20+! 5$1$&(2%! 23! <e-:Z!
2=1(&$*.&$+!&#(+!>#$%2&,>$D! !<#$!*21$!23!<e-!.%5! (&+!*$/$>&2*+! (%!;EC! (+!%2&!+&*.(8#&32*K.*5M!
=.+$5!2%!&#$!/2%&*.+&(%8!*$+01&+!*$>2*&$5!(%!1(&$*.&0*$D!4(9(1.*1,!&2!20*!*$+01&+M!g(15$=*.%5!$&!
.1D! +#2K$5! &#.&! <e-:Z! (+! $++$%&(.1! 32*! +0*)().1! (%! ;ECM! .1&#208#! %2! .%&(=(2&(/+! K$*$!
.59(%(+&$*$5!(%!&#$(*!$d>$*(9$%&.1!+$&F0>Doo!
Page 164 of 237 
P1&28$&#$*M! &#$+$! *$+01&+! (9>1,! &#.&! 50*(%8! ./0&$! (%31.99.&(2%M! (%50/$5!=,!EC4M! &#$*$! (+! .%!
(%&$*./&(2%! =$&K$$%! <e-:Z! .%5! 6-eP:Z! +(8%.1(%8! .%5! &#$,! $./#! /2%&*(=0&$! &2! $%#.%/$5!
(%31.99.&(2%! &#*208#! +$>.*.&$! .%5! /2992%! &.*8$&+!K#(/#! 1$.5! &2!>*250/&(2%!23! /,&2J(%$+M!
+0/#!.+!6EFZuM!6EFZ[!.%5!6EFZmD!
<#$+$!3(%5(%8+!0%5$*1(%$!&#$!/29>1$d!=(2128,!&#.&!.//29>.%($+!/29>1(/.&$5!/2%5(&(2%+!+0/#!




;rm7EqlN! 9(/$! K$*$! >0*/#.+$5! 3*29! N.%)($*! aE$! "$%$+&F4&! 6+1$M! -*.%/$VD! <e-:Z! J%2/J20&!
a<e-:Z!iQV!9(/$!8$%$*.&$5!=,!WD!:2&#$!K$*$!.!8(3&!3*29!gD!71$0&#9.%%!ag2339.%%FE.!:2/#$M!
7.+$1M!4K(&R$*1.%5VDnp!<#$,!K$*$!J$>&!2%!.!;rm7EqlN!=./J8*20%5D!6-eP:Z!J%2/J20&!a6-eP:Z!
iQV!9(/$!K$*$!>*2)(5$5!=,!@D!72%.>.*&$! a"01=$%J(.%! 6%+&(&0&$!23! 4/($%/$M!C2*&08.1VD!<#$+$!
9(/$! K$*$! =./J/*2++$5! 32*! 92*$! &#.%! Z[! 8$%$*.&(2%+! (%&2! .! #2928$%20+! ;rm7EqlN!
=./J8*20%5DoY! g292R,820+! <e-:Zl6-eP:Z! 520=1$! J%2/J20&! 9(/$! K$*$! 8$%$*.&$5! =,!
/*2++(%8! #292R,820+! <e-:Z! iQ! K(&#! #292R,820+! 6-eP:Z! iQ! 9(/$M! 32112K$5! =,!






E(>2>21,+.//#.*(5$! aEC4V! K.+! 5$*()$5! 3*29! M/.0"(%../& /L"5)#$& %d#*! a4(89.! P15*(/#V! .%5!
(%G$/&$5! (%&*.>$*(&2%$.11,!.&!pr[!¡8!>$*!920+$!.%5!9(/$!K$*$!92%(&2*$5!50*(%8!9.d(9.11,!
Z[[! #20*+! .3&$*! +&(901.&(2%! 32*! =25,! &$9>$*.&0*$! .%5! 1$&#.1(&,D! -2*! ;ECM! 9(/$! K$*$!
Page 165 of 237 
.%$+&#$&(R$5!K(&#!(+2310*.%$D!<#$!/$/09!K.+!$d>2+$5!&#*208#!.!Z!/9!(%/(+(2%!(%!&#$!.=529$%!
.%5! 1(8.&$5D! <K2! >0%/&0*$+! K$*$! 9.5$! &#*208#! &#$! /$/09! 0+(%8! .! jZF8.08$! %$$51$D! <#$!
.=529(%.1!90+/01.&0*$!K.+!/12+$5!K(&#!*0%%(%8!+0&0*$+!.%5!&#$!+J(%!K(&#!9$&.11(/!/1(>+D!W(/$!
K$*$!(%G$/&$5!(%&*.>$*(&2%$.11,!K(&#!/$3&*(.d2%$!ajr!98lJ8U!4(89.V!.%5!9$&*2%(5.R21$!aZjDr!
98lJ8U! 4(89.V! Z[! .%5! jn! #20*+! .3&$*! ;EC! >*2/$50*$! .%5! 92%(&2*$5! 32*! *$/&.1! =25,!
&$9>$*.&0*$!.%5!1$&#.1(&,D!!
I%2%"2'4<(45('<2%=2'<#8($#&#Q%(#<$(:%*&%#G'8'2)N(#<$(")24J'<%(8%M%8=(
W(/$!K$*$! &*$.&$5!K(&#!EC4!.%5!$0&#.%(R$5! 32*!=1225!.%5!2*8.%! /211$/&(2%!.&! &#$! (%5(/.&$5!
&(9$!>2(%&+D!71225!K.+!(+21.&$5!&#*208#!/.*5(./!>0%/&0*$!.%5!/211$/&$5!(%!.>>*2>*(.&$!)(.1+D!
-2*! >1.+9.! >*$>.*.&(2%M! =1225! K.+! &*.%+3$**$5! &2! H@<PF/2.&$5! &0=$+! .%5! /$%&*(308$5! .&!
9.d(9.1! +>$$5! 32*! Zr! 9(%! .%5! +0>$*%.&.%&! K.+! /211$/&$5D! 4$*09! K.+! /211$/&$5! 32112K(%8!









:$+01&+! a9$.%xF! 4@! 2*! 4HWV! K$*$! /29>.*$5! K(&#! .! jF&.(1$5! 4&05$%&+! &! &$+&D! 4&.&(+&(/+! 2%!












_PV!L(15! &,>$M! 6-eP:Z!iQM! <e-:Z!iQ! .%5!@iQ!K$*$! +0=G$/&$5! &2! /$/.1! 1(8.&(2%!>0%/&0*$! a;ECVF
(%50/$5!+$>+(+D!40*)().1!K.+!92%(&2*$5!0%&(1!%2!30*&#$*!5$.&#+!2//0**$5!a%!!.&!1$.+&!Zp!9(/$!K$*$!









;2%/$%&*.&(2%+! 23! 6-eyM! 6EFrM! 6EFZm-! .%5! 6EFjpF>ZY!K$*$! 5$&$*9(%$5!K(&#! E09(%$d! &$/#%2128,D!







































































































































































































































































































































































!"#$%&"%"' %"' &' ()$#*%(' %*+,&--&.#$/' "0%*' 1%"2&"2' &++2(.%*3' 4F!" #$%&$'(" )*" (+$" ,)%-."
!"!#$%&'"()%(*)'+),%'($-)./%0%.&10'21*)3-)1!'*10,%$)/-!10!$%+'%4)+.%$'(5)%(*)10-&/1,%6)7)
!"#$%&'&() "#*') +#") ,-.) %&) (/') !0(/#1'&'2%2) #+) !2#"%02%2) /02) 3''&) 2/#4&) 0&5)
!"#$%&'%!"#$% &'()*+,% "$-.,% */% 012% '!"'3*!),",% ,+45% ',% ."'!.(4.-"% '!6% )!/#)7)8'9% 5'&.%
!""#$%&"'$ &%(("&&)%**+,$-"("#.*+/$ 0#$ 1#(2"0&1#3$045%#.$5)$'0.0$ &%33"&.&$ .60.$ .+7"$ 8$ 89:&$
!"#$ !%&'$ (")(*!%$+#,*!-'"&$ '.$ /&'"*!&*&0$ 1'$ *23#&-*4!-#$56#-6#"$ 7%'(8*24$ -6#*"$ "#&/#(-*3#$
!"#"$%&!'( )&*+,( -"( *'".*+/( 01234F! !"#$ %&'()*F!"#$%$"&'( )$%"( *"+"( %,-.."&/"!( *$',(
!"#$%$&'()*+)'+,-.$*-/'!"!#$!"%&'()*+,-!!"#$%&$'&(#$!&!!"#$%&$'()$"*!+#),-$+#*,#!"#$%&!
!"#$%&"%"F!"#$% &#"'% !$&"('&! !"# $!%&'# ()*+# *,-"./&"!%# $!%&# .+)0&1# 2-,*!-3# 2,)*&%*!)"#
!"#$!"#$!"#$%$F!"#$%&#' !"()*++*,!-"' %-+.*/&#' ,-' %-",/-)' 0/-$.12' 3##!,!-"*))45' 6789:'
!"#$!#%&' ()$*' +,#-*.' +%+&/)"*.' &01*' 2' 234' 15#.%$&)#"' )"' 5*+1#"+*' &#' !"#$%$!" #$%&'("
!"#$!#%&' ()$*' +,$!)"-' .#&/' 0*$*1&#02' 2/#3*4' 2%1*0)#0' 10#&*$&)#"' &#' !"#$%$! !"#
!"#$%&'(")*+',-* !"#$%&'()#$*'+,*+-!$.&,#$/'0$0&%1)/2#0$3#0-,#0$ )#4#)%$+5$ 67F!"#$%&' ()F
!"#$%&'$(!))*+,$-&'-.%/-&0$/1%/$/12$3!"#$%&#'()*#+#+"!#)$',-$(#./%'0123'*#415%161.$%'7(#





Page 175 of 237 
;<2*4$3"2'4<(




+&.8$+! 23! &#$! 5(+$.+$D! 6%(&(.&(%8! $)$%&+M! %O8O! K20%5+! 2*! (%3$/&(2%+M! /.0+$! J$*.&(%2/,&$+! &2!
*$1$.+$! +&*$++! +(8%.1+M!K#(/#!.*$!>(/J$5!0>!=,! *$+(5$%&! (990%$!/$11+! +0/#!.+!5$%5*(&(/! /$11+!
a@;+VD! 40=+$?0$%&1,M! 6%&$*1$0J(%! a6EVFZj! .%5! 6EFjp! .*$! *$1$.+$5! .%5! &*(88$*! <! /$11+! &2!
5(33$*$%&(.&$! (%&2! <#Z! .%5! <#Zm! /$11+! >*250/(%8! /,&2J(%$+! +0/#! .+! <092*! e$/*2+(+! -./&2*!
a<e-VM! 6%&$*3$*2%! y! a6-eFyV! .%5! 6EFZmM!K#(/#! +&.*&! .! >*2F(%31.99.&2*,! /.+/.5$Dpwm! <#(+!K(11!





#.)$! =$$%! +0//$++3011,! .>>1($5! (%! .0&2(990%$! 5(+$.+$+M! (%/105(%8! (%31.99.&2*,! =2K$1!
5(+$.+$M! *#$09.&2(5! .*&#*(&(+! .%5! >+2*(.+(+Do! 6%5$$5M! &#$! .9$1(2*.&(2%! ./#($)$5! K(&#! <e-!
.%&.82%(+&+! /2%3(*9+! &#.&! <e-! (+! .! >()2&.1! >*2F(%31.99.&2*,!9$5(.&2*! (%! >+2*(.&(/! 1$+(2%+D!
<*$.&9$%&!K(&#!$&.%$*/$>&!*.>(51,!*$50/$+!&#$!(%31.99.&2*,!(990%$!/$11!(%310d!a@;+M!<!/$11+!
.%5!9./*2>#.8$+V!(%!1$+(2%!+J(%!.%5!(9>.(*+!&#$!>*250/&(2%!23!6EFZm!.%5!6EFjj!=,!<#Zm!/$11+DY!
g2K$)$*M!<e-! (%#(=(&2*+!.*$!.1+2!.++2/(.&$5!K(&#! +(5$!$33$/&+M! +0/#!.+! *$./&().&(2%!23! 1.&$%&!




Page 176 of 237 







#.)$! =$$%! .++2/(.&$5! K(&#! .0&2(990%$! 5(+$.+$+! =$/.0+$! &,>$! 6! 6-eF(%50/(=1$! 8$%$+! .*$!
0>*$801.&$5!(%!+29$!.0&2(990%$!5(+$.+$+M!5(+>1.,(%8!.!+2F/.11$5!`6-e!+(8%.&0*$_DZpwZr!<#(+!(+!
.%! 0>*$801.&(2%! 23! &,>$! 6! 6-eF(%50/(=1$! 8$%$+! 2*! 8$%$+! /2%&.(%(%8! 6%&$*3$*2%F+$%+(&()$!
*$+>2%+$!$1$9$%&+!a64:HV!320%5!(%!&(++0$+!+0/#!.+!+J(%!1$+(2%+!(%!>+2*(.+(+!.%5!&#$!(%31.9$5!
G2(%&+! 23! *#$09.&2(5! .*&#*(&(+! >.&($%&+DZqwZY! 4(9(1.*1,M! &*$.&9$%&! 23! >.&($%&+! .33$/&$5! =,!
#$>.&(&(+!;!2*!901&(>1$!+/1$*2+(+!K(&#!6-ev!2*!6-euM!*$+>$/&()$1,M!(+!.++2/(.&$5!K(&#!(%50/&(2%!
2*!$d./$*=.&(2%!23!>+2*(.+(+M!(%5(/.&(%8!&#.&!&,>$!6!6-e+!/.%!=$!(%)21)$5!(%!&#$!>.&#28$%$+(+!23!
>+2*(.+(+Dj[wjj! C.*.52d(/.11,M! <e-F=12/J(%8! .8$%&+! /.%! .1+2! (%50/$! /0&.%$20+! >+2*(.+(+F1(J$!
1$+(2%+! (%! >.&($%&+! &*$.&$5! 32*! 2&#$*! .0&2(990%$! 5(+2*5$*+D! <#(+! +(5$! $33$/&!9.,! =$! 50$! &2!
(%/*$.+$5!&,>$!6!6-e!>*250/&(2%!=,!>1.+9./,&2(5!5$%5*(&(/!/$11+!a>@;+V!32112K(%8!*$50/&(2%!23!
<e-! 1$)$1+M! =$/.0+$! <e-! +&(901.&$+! >@;! 9.&0*.&(2%! .%5! +0=+$?0$%&1,! 6-ev! *$1$.+$Djpwjq!
P15.*.M! K#(/#! /2%&.(%+! (9(?0(925! a6WsVM! .! <E:mlo! .82%(+&M! #.+! =$$%! (%/*$.+(%81,! 0+$5! .+!
$d>$*(9$%&.1! 925$1! (%! 9(/$! .+! (&! (%50/$+! >+2*(.+(32*9! 1$+(2%+! &#.&! *$+$9=1$! #09.%!
>+2*(.+(+Dq!
6%! &#(+! +&05,M! K$! +#2K! &#.&! 9(/$! 1./J(%8! <e-:Z! 2*! 6-eP:Z! .*$! 925$+&1,! >*2&$/&$5! 3*29!
P15.*.F(%50/$5! >+2*(.+(32*9! +J(%! (%31.99.&(2%D! @20=1$! J%2/J20&! 9(/$! 5$3(/($%&! (%! =2&#!
*$/$>&2*+! .*$! +(8%(3(/.%&1,! =$&&$*! >*2&$/&$5! 3*29! >+2*(.+(+! 1$+(2%+! (%50/$5! =,! P15.*.D! L$!
+#2K!&#.&!<e-:Z!+(8%.1(%8!9$5(.&$+!.!%$8.&()$!3$$5=./J!2%!&,>$!6!6-e!+(8%.1(%8!0>2%!<E:m!
./&().&(2%M! .%5! &#.&! 6-eP:Z! (%50/$+! +,+&$9(/! 6EFZj>n[! (%! *$+>2%+$! &2! P15.*.D!L$! >*2>2+$!
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320*M! *$+>$/&()$1,! a-(80*$! ZPVD! L$! &#$%! ?0$+&(2%$5! K#$&#$*! (%#(=(&(%8! <e-:Z! +(8%.1(%8! (+!
+033(/($%&! &2! .9$1(2*.&$! &#$!P15.*.F(%50/$5! +,9>&29+D!<#$*$32*$M!K$! &*$.&$5!K(15! &,>$! .%5!
<e-:Z!J%2/J20&!aiQV!9(/$!32*!+$)$%!/2%+$/0&()$!5.,+!K(&#!6WsD!:$5%$++!.%5!+/.1(%8!K$*$!
+/2*$5!5.(1,!.+!5$+/*(=$5!>*$)(20+1,Dq!6%(&(.11,M!.11!9(/$!+/2*$5!R$*2!2%!$*,&#$9.M!+/.1(%8!.%5!
&#(/J$%(%8D! @0*(%8! 6Ws! &*$.&9$%&M!K(15! &,>$!9(/$! +#2K$5! (%/*$.+$5! $*,&#$9.M! +/.1(%8! .%5!
$>(5$*9.1! &#(/J$%(%8! a-(80*$! Z7VD! <e-:ZF5$3(/($%&! 9(/$! K$*$! 925$*.&$1,! >*2&$/&$5! 3*29!
=2&#!+/.1(%8!.%5!$*,&#$9.!50*(%8!6Ws!&*$.&9$%&D!<#$*$!K.+!%2!5(33$*$%/$!(%!&#$!6WsF(%50/$5!




6%! /2%&*.+&M! <e-:Z!iQ!9(/$! +#2K$5! +(8%(3(/.%&1,! 1$++! +>1$%29$8.1,! a-(80*$! ZHVD! <2! .++$++!
&*.%+/*(>&(2%.1! 5(33$*$%/$+! =$&K$$%! K(15! &,>$! .%5! <e-:ZF5$3(/($%&! +J(%M! 9.*J$*+! &#.&! .*$!
8$%$*.11,!0>*$801.&$5!(%!>+2*(.+(+!K$*$!9$.+0*$5!=,!?:<FC;:D!Q%!5.,!q!23!6Ws!&*$.&9$%&M!!
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L.1&$*+!$&! .1DM!K#2! *$>2*&$5! &#.&! 6-ev!K.+! (%50/$5! &#*$$!#20*+!.3&$*!.>>1(/.&(2%!23!P15.*.D!
6%5$$5M!=2&#!6-ev!.%5!6-eu!K$*$!(%50/$5!(%!K(15!&,>$!9(/$!p!#20*+!.3&$*!6Ws!.>>1(/.&(2%M!=0&!
5$/*$.+$5!*.>(51,!a-(80*$!j7VD!P%.1,+(+!23!8$%$!$d>*$++(2%!(%!+J(%!1,+.&$+!*$)$.1$5!&*.%+($%&!
0>*$801.&(2%!23! 64:HF8$%$+!+0/#!.+!?_+.ZGM! ,-*)D!.%5!<$4ZRM!K#(/#!*$31$/&! 6-evlu!./&()(&,M!.+!
$.*1,!.+! &K2!#20*+!.3&$*! &2>(/.1!.>>1(/.&(2%!23! 6Ws!a-(80*$!j;VD! 6%!/2%&*.+&M!<e-:Z!iQ!9(/$!
5(5!%2&!5(+>1.,!&#(+!&*.%+($%&!$d>*$++(2%!23!=2&#!&,>$!6!6-e!1(8.%5+!.%5!64:H!8$%$+A!6-ev!.%5!
6-eu!$d>*$++(2%!*$9.(%$5!+&*2%8!(%!&#$!+$*.!nMr!#20*+!.3&$*!6Ws!.>>1(/.&(2%!.%5!(%!&#$!+J(%!n!
5.,+! 1.&$*! a-(80*$! jP! .%5! 7VD! E(J$K(+$M! .=*28.&(2%! 23! <e-:Z! +(8%.1(%8! 1$.5+! &2! +0+&.(%$5!
&*.%+/*(>&(2%.1!$d>*$++(2%!23!?_+.ZGM!,-*)D!.%5!<$4ZR!+(d!#20*+!.3&$*!6Ws!/#.11$%8$!a-(80*$!j;VD!













(+21.&$5!.&! &#$! (%5(/.&$5!&(9$!>2(%&+!a9$.%!¢!4@U!%!!nVD!a#V!i(%$&(/+!23! 6-ev!>*2&$(%! 1$)$1+! (%!K#21$!
+J(%! 1,+.&$+! 2)$*! 320*! 5.,+D! aGV! i(%$&(/+! 23! 6-ev! a1$3&V! .%5! 6-eu! a*(8#&V! >*2&$(%! 1$)$1+! (%! +$*09D! a"V!
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'<$3"%$(:=4*'#='54*&(=J'<('<58#&&#2'4<(
e$d&M! K$! K2%5$*$5! K#$&#$*! .=*28.&(2%! 23! =2&#! *$/$>&2*+! +(901&.%$20+1,! /2015! $%#.%/$!
>*2&$/&(2%D!<#$*$32*$M!K$!/*2++$5!<e-:Z!iQ!9(/$!K(&#!6-eP:Z!iQ!9(/$!&2!8$%$*.&$!520=1$!
J%2/J20&! a@iQV!9(/$!5$3(/($%&! 32*!=2&#! *$/$>&2*+D!<#$! +.9$!>.*.9$&$*+!K$*$!9$.+0*$5! &2!
.++$++! &#$! *$+>2%+$! 23! &#$! @iQ! 9(/$! &2! 6WsF(%50/$5! >+2*(.+(32*9! +J(%! (%31.99.&(2%D! 6%!
/29>.*(+2%! &2! &#$! +(%81$!J%2/J20&!.%5!K(15! &,>$!9(/$M!@iQ!9(/$!#.5!+(8%(3(/.%&1,! *$50/$5!
$*,&#$9.! .%5! +/.1(%8! 2%! 5.,! 320*! .%5! %2! >+2*(.&(/! 1$+(2%+! =,! 5.,! +$)$%! a-(80*$! nPVD!
P=*28.&(2%! 23! =2&#! *$/$>&2*+! 5(5! %2&! *$+01&! (%! 1$++! +>1$%29$8.1,! /29>.*$5! &2! &#$! +(%81$!
J%2/J20&+! a-(80*$! n7VD! @iQ! 9(/$! .1+2! 5(+>1.,$5! +(8%(3(/.%&1,! 1$++! 6WsF(%50/$5! $>(5$*9.1!
&#(/J$%(%8! /29>.*$5! &2! &#$! +(%81$! J%2/J20&+! .%5! K(15! &,>$! 9(/$! 2%! 5.,! mM! =0&! %2&! (%!
/29>.*(+2%! &2! /2%&*21! /*$.9! a-(80*$! n;! .%5! n@VD! Q)$*.11M! @iQ!9(/$! 5(+>1.,$5! *$50/$5! 2*!
(%&$*9$5(.&$!3215! (%50/&(2%!23!+$)$*.1!9.*J$*+! (%!/29>.*(+2%!&2!<e-:Z!iQ!.%5!6-eP:Z!iQ!





1(J$! +J(%! 1$+(2%+! 0+(%8!9(/$! 5$3(/($%&! (%! $(&#$*! 6EFjp>ZY! 2*! 6EFZm:PDq! <2! .++$++! &#$! *21$! 23!
<e-:Z!.%5!6-eP:Z!(%!&#$!6EFjpl6EFZm!.d(+M!+$*09!K.+!(+21.&$5!.&!5(33$*$%&!&(9$!>2(%&+!50*(%8!
6Ws!.>>1(/.&(2%D!6Ws!(%50/$5!6EFZj>n[!$d>*$++(2%!(%!+$*09!23!K(15!&,>$!9(/$!K(&#!.!>$.J!no!
#20*+! .3&$*! .>>1(/.&(2%! a-(80*$! rPVD! 6EFZj>n[! (+! .! +0=0%(&! (%! =2&#! 6EFZj! .%5! 6EFjp! .%5! (+! .!
%2)$1! 5*08! &.*8$&! 32*! &#$! &*$.&9$%&! 23! >+2*(.+(+DpZwpp! <#$! (%50/&(2%! K.+! .1+2! 2=+$*)$5! (%!
+$*09! 23! <e-:Z! iQ! 9(/$! a-(80*$! rPVM! (%5(/.&(%8! &#.&! &#$! (%50/&(2%! 23! 6EFZj>n[! 52$+! %2&!
*$?0(*$!<e-:Z!./&().&(2%D!g2K$)$*M!&#$!(%/*$.+$!23!6EFZj>n[!K.+!+(8%(3(/.%&1,!1$++!>*2%20%F!
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6EFZmP! .%5! 6EFZm-! +$>.*.&$1,! (%! +$*09D! C.%&$1,0+#(%! $&! .1D! 320%5! &#.&! 6EFZm-! #.+! .! 92*$!
(9>2*&.%&! *21$! (%! &#$! 6WsF(%50/$5! >+2*(.+(32*9! +J(%! (%31.99.&(2%! 925$1! &#.%! 6EZmPM! =,!
/29>.*(%8! &#$! *$+>2%+$!23! 6EFZmP!.%5! 6EFZm-!J%2/J20&!9(/$Dpn! 6EFZm-!J%2/J20&!9(/$!K$*$!
=$&&$*! >*2&$/&$5! .8.(%+&! /#.11$%8$! K(&#! *$>$.&$5! 6Ws! &*$.&9$%&+! /29>.*$5! &2! &#$! 6EFZmP!
J%2/J20&!9(/$D! 6%!=1225M!K$!5$&$/&$5!.%! (%/*$.+$!23! 6EFZm-! 1$)$1+!a-(80*$!r7V!=0&!%2&!23! 6EF
ZmP! 1$)$1+! a5.&.! %2&! +#2K%VD! <#(+! (%50/&(2%!K.+! +(8%(3(/.%&1,! 1$++! 20&+>2J$%! (%! <e-:Z!iQ!
9(/$M!K#$*$.+! 6-eP:Z!iQ!9(/$!#.5! +(8%(3(/.%&1,! *$50/$5! 6EFZm-! +$*09! 1$)$1+! /29>.*$5! &2!
K(15!&,>$!.%5!<e-:Z!iQ!9(/$D!<#$!@iQ!9(/$!+#2K$5!%2!+(8%(3(/.%&!5(33$*$%/$! (%!+$*09!6EF
!!












































































































Page 184 of 237 
Zm-!1$)$1+!.3&$*!6Ws!&*$.&9$%&M!.%5!1$)$1+!K$*$!+(8%(3(/.%&1,!12K$*!/29>.*$5!&2!K(15!&,>$!.%5!
<e-:Z!J%2/J20&!9(/$M!=0&!%2&!(%!/29>.*(+2%!&2!6-eP:Z!iQD!<#$+$!5.&.!>*2)(5$!$)(5$%/$!&#.&!







a.&! 1$.+&! n!9(/$! >$*! 8*20>VD! 71./JA! K(15! &,>$!9(/$U! 1(8#&! 8*$,A! <e-:Z! iQ!9(/$U! 5.*J! 8*$,A!
6-eP:Z!iQ!9(/$U!K#(&$A!@iQ!9(/$D!
I'="3=='4<(
69(?0(925! a6WsV! (+! .! <E:mlo! .82%(+&! 0+$5! &2! &*$.&! =.+.1! /$11! /.*/(%29.M! +?0.920+! /$11!
/.*/(%29.M! ./&(%(/! J$*.&2+(+! .%5! 8$%(&.1! .%5! >$*(.%.1! K.*&+! .%5! (+! 0+$5! (%! &#$! 32*9! 23! .!
&2>(/.11,! .>>1($5! /*$.9! /.11$5! P15.*.D! 6&+! 9$5(/(%.1! 0+$! #.+! =$$%! .++2/(.&$5! K(&#! 7%& ("="!
(%50/&(2%!2*!$d./$*=.&(2%!23!>+2*(.+(+Dprwpm!<#(+!1$5!&2!&#$!0+$!23!.!/*$.9!/2%&.(%(%8!6Ws!2%!
9(/$!&2!9(9(/!&#$!(%31.99.&2*,!+J(%!5(+$.+$DqMjoMpnMpo!
<#$! P15.*.! 925$1! #.+! =$$%! (%/*$.+(%81,! 0+$5! .+! .! 925$1! (%! 9(/$! &2! (%50/$! >+2*(.+(+F1(J$!
1$+(2%+! (%! 9(/$D! 6&! (+! .%! $.+,! 925$1M! .+! (&! 52$+! %2&! *$?0(*$! .%,! +0*8(/.1! $d>$*&(+$! +0/#! .+!
d$%28*.3&! 925$1+M! .%5! (%50/$+! +J(%! (%31.99.&(2%! (%! .11! 90*(%$! =./J8*20%5+M! .1&#208#!
+$)$*(&,! /.%!5(33$*D! P1&#208#! (&+! ./&()$! (%8*$5($%&! (+! (9(?0(925M! 2&#$*! (%8*$5($%&+! 23!P15.*.!
9.,!.1+2! .33$/&! &#$! +J(%D! 6&+!9.(%!5(+.5).%&.8$! (+! &#$! 1./J!23! /#*2%(/(&,! &2! /12+$1,! *$+$9=1$!
>+2*(.+(+M! =0&! 2)$*! &#$! ,$.*+! (&! #.+! =$$%! +#2K%! &#.&! 92+&! *$1$).%&! >.&#K.,+! (%! #09.%!
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2*! 6-eP:ZM!P15.*.! /.%%2&! (%50/$! 3011F=12K%! +J(%! (%31.99.&(2%D!W2*$2)$*M!9(/$!5$3(/($%&! (%!
=2&#!*$/$>&2*+!a@iQV!+#2K$5!+0>$*(2*!>*2&$/&(2%!.8.(%+&!P15.*.!$33$/&+D!<e-!(+!0>*$801.&$5!






Q0*!8*20>!*$.+2%+! &#.&! &#$!/0**$%&!+&*.&$8,!23!<e-! (%#(=(&(2%! (+!%2&!2>&(9.1!=$/.0+$!23! &#$!




&#$! 3011F=12K%! +J(%! (%31.99.&(2%! 0>2%! 6Ws! &*$.&9$%&D! -0*&#$*92*$M! K$! *$>2*&! +>$/(3(/!
0>*$801.&(2%! 23! <e-:Z! (%! &#$! +J(%! &*$.&$5! K(&#! 6WsU! 5*.K(%8! .%2&#$*! >.*.11$1! &2! #09.%!




&#$! (%50/&(2%!23! &,>$! 6! 6-eF*$+>2%+()$!8$%$+D!L$! 320%5!$1$).&$5! 1$)$1+!23! 6-evM! 6-eu!.%5!.!
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23! &#$! +(%81$! J%2/J20&! >#$%2&,>$+M! $d/$>&! 32*! MZGG/RM! K#(/#! (+! 1$++! (%50/$5! (%! @iQ!9(/$!
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(%5(/.&$5! &(9$+D! 71225! K.+! /211$/&$5! &#*208#! /.*5(./! >0%/&0*$! .%5! .112K$5! &2! /12&! .&! n¤;!
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Page 191 of 237 
+$?0$%/$+!.%5!*$3$*$%/$+!8$%$+!/.%!=$!320%5!(%!<.=1$!Z!.%5!jM!*$+>$/&()$1,D!40>>1$9$%&.*,!






<#(+!K2*J!K.+! 30%5$5!=,! &#$!P8$%/,! 32*! 6%%2).&(2%!=,! 4/($%/$! .%5!<$/#%2128,! a6L<VM! &#$!
































@#*J%*=( ;?>!7-(OZ( 9>?7-(OZ( IOZ(
;2*%(3$1(%!a?-(V! pMZ!¢!ZM[! ZqMj!¢!pMm! jMp!¢!ZMp!
6%)210/*(%!a,=.V! [Mp!¢![MZ! mMY!¢![MY! pMY!¢!ZMo!
E2*(/*(%!aS"5V! [Mr!¢![MZ! ZrMj!¢!rMY! qMr!¢!rMp!
i$*.&(%q=!a]5)aLV! jMZ!¢!jMr! pZqM![!¢!ZqmMr! ZMj!¢!ZMY!





























































































































































































@*D! :22+9.*(G%! HD! I.%5$%=*20/J$! 8.).8$5! 9(/$! K(&#! -6<;F5$d&*.%! 32*! &#$! (%&$+&(%.1!
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Date of birth: 22nd of February 1987 
Nationality: Belgian 
Personal address: Hertstraat 4, 9000 Gent, - Belgium 
Tel: +3249/28.00.59 
E-mail: lynda.grine@gmail.com  
   
Experience 
Scientific Researcher - VIB, University of Ghent (Zwijnaarde)         January 2011-until present 
PhD in Biochemistry and Biotechnology under supervision of Prof. Dr. Claude Libert and Dr. 
Roosmarijn E. Vandenbroucke at the Laboratory of Mouse Genetics in Inflammation, Inflammation 
Research Center 
Scientific coworker - Reliable Cancer Therapies (Strombeek-Beveren)         September-December 2010 
Freelance scientific coworker, managing database and website content at Reliable Cancer Therapies  
 
Education 
PhD in Biochemistry and Biotechnology – University of Ghent         January 2011-until present 
Doctoral thesis: Profound study of the role of type I Interferons in Tumor Necrosis Factor-mediated 
pathologies 
Master in Biochemistry and Biotechnology – University of Ghent       2005-2010 
Master thesis: Rho GTPase signaling in basal and suprabasal keratinocytes, performed at Biotech 
Research & Innovation Centre, University of Copenhagen, Denmark (February-June 2010) 
Science and Math (8 hours) – Sint-Lambertusinstituut, Ekeren       1999-2005 
 
Additional courses   
Le Français Médical, Ghent        2014 
20-hours course by UCT-Ugent 
Medical and Scientific Writing, Ghent        2014 
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3-day course by Hugin Mugin Research 
Drug Discovery Anno 2014, Leuven        2014 
2-day course by Flemish Training Network Life Sciences 
Basic course Promotion of Health, Brussels        2013 
5-day course by the Flemish Institute for Health Promotion and Prevention of Disease 
Clinical studies: study design, implementation and reporting, Leuven     2013 
2-day course by Doctoral Schools of University of Ghent 
Belgian Laboratory Animal Science Course, Ghent       2009 
80-hours course for FELASA category C by University of Ghent 
First Aid Certificate, Ghent               2009-until present 
3-day course by the Red Cross with regular training sessions until present 
Fire prevention/fighting course, Ghent       2008 
1-day course by the Fire Brigade in cooperation with University of Ghent 
 
Competences and awards   
Languages 
Dutch: Native proficiency 
French: Fluent 
English: Fluent (IELTS score: 8.5/9; 2010) 
IT skills 
Operating systems: MacOSX, Linux (Ubuntu) and Microsoft operating systems 
Programming Language: HTML 
Software: Microsoft Office and OpenOffice (Word, Excel, Power Point), Adobe Photoshop, Graphpad 
Prism, LateX, ImageJ, Mendeley 
Life sciences techniques 
In vivo work including breeding and genotyping of transgenic mice, handling of animals in various 
disease models, protein manipulation (purification, concentration analysis), SDS-PAGE, ELISA, 
Western blot, Immunohistochemistrty, Immunofluorescence, Microscopy work, PCR and qPCR 
Presentation and communication skills 
Posters and talk presentations at national and international meetings 
Cytokines, 2012 – Geneva (Switzerland) 
Pecha Kucha, 2013 - Zwijnaarde 
World Immune Regulation Meeting, 2014 – Davos (Switzerland) 
VIB Seminar, 2014 – Blankenberge 
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Publications of research articles and reviews 
“Dual Inhibition of TNFR1 and IFNAR1 in Imiquimod-Induced Psoriasis Enhances Control of the 
Disease.”  
Lynda Grine, Lien Dejager, Roosmarijn E. Vandenbroucke, and Claude Libert 
Plos One - submitted 
“An Inflammatory Triangle in Psoriasis: TNF, Type I IFNs and IL-17.” 
Lynda Grine, Roosmarijn E. Vandenbroucke, Lien Dejager, and Claude Libert 
Cytokine & growth factor reviews – accepted for publication 
“Unintended Ingestion of Topical Imiquimod in Experimental Psoriasis Can Skew Results.” 
Lynda Grine, Roosmarijn E. Vandenbroucke, Stefan Lienenklaus, and Claude Libert 
In preparation 
“TNF-Induced Type I IFNs Control Secretion of IL-17.” 
Lynda Grine, Roosmarijn E. Vandenbroucke, Lien Dejager, Riet De Rycke, Marlies Ballegeers, Stefan 
Lienenklaus, Mario Köster, Ulrich Kalinke, Leo Joosten, and Claude Libert 
In preparation 
“Antisense Oligonucleotides against TNFR1 Prevent Toxicity of TNF/IFN! Treatment in Mouse 
Tumor Models.”, 2014 
Filip Van Hauwermeiren, Roosmarijn E. Vandenbroucke, Lynda Grine, Leen Puimège, Elien Van 
Wonterghem, Hong Zhang, and Claude Libert 
International journal of cancer 
“TNFR1-Induced Lethal Inflammation Is Mediated by Goblet and Paneth Cell Dysfunction.”, 2014 
Filip Van Hauwermeiren, Roosmarijn E. Vandenbroucke, Lynda Grine, Sofie Lodens, Elien Van 
Wonterghem, Riet De Rycke, Natalie De Geest, Bassem Hassan, and Claude Libert 
Mucosal immunology 
Reports and data presentation during strategic meetings 
Awards 
Innovation by Science & Technology Grant for Doctoral project (Brussels, December 2010) 
Pecha Kucha presentation award by Inflammation Research Center (Zwijnaarde, 2013) 
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